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Itmmi] x^ y^t-^x-^ybA-^x 

XfAiT^i^-y't LTfl7K§;fr£XxXX— >>' 

yfyv&Wimz ]y y X y y X-T& ^wf--Af m 

X „ MISX x XX— i^'rj y -f yV7r4 Mzti \ ix If 
^^rMfM-XV x ? b JItfSn- h' £#tr«ign 

iftS&titbtz l ffl^PBJB^xVx ? h^'M^$fi#& ? 
5XSr^jSf Slit S-^-tf ^ ^Srfffig^-S^ra. 
[ If ^il 2 ] Mlfiift W^r X x X^.- yayf>77r 

>f ;k*« . x-; ^iitf- ? tmuxfo h ii*ib i t;fE 

^1/X^y^?'^7"y'x? bSr^-f-^^i^^fflV^ 
i t & h If * Jg 1 t;lE«o ? 9 x £ ffrK-*- 5 7j i£ . 
[ff*iM4] tlrlB^^xa. MMIB'lfH#;^W$ 
ft, MIBifiB^XxXX— >>' -ay fywr -Oi^iffJE 
^&S'J<59y ?xx h^l/X^yxtt/y'i? h£M 
fctbtzm^ hz\k & If 1 tlBtfeW 9 5 

[ ft 5 ] mrlBift W^r X x X-^.- y'3yfV77T 
^/UD^PIXg^fcVvt. 

Ml BiS0*J%- X x xx— y'ayT>"y7r^ §p £ . 
PtaWtraaftlt ^^iti^X'-^X^'x ? h 
XT^ ^ 9 ^ . KrlBiSW^ X 
x XX- y3yfy77T^f 1VOM 3tSr jffflrf- & 11 
J:, 

i ^ x , luiEx- ^x/wojif wt;*xvx 

mflBmwW fRfcffi-r 4 SKBs - K * rniaSKKn - H7r 

h' £ MIB'jffid^- H7r-f /t^v»$ 2=ifXg k £ 
M 1 fcfEfficO? 5X £ 7j}£. 



m3 y ^-xmi>zwm"f~^^f)vcr>mmzm->\^x v 
yxy yymm£.mt&%M3- \*&&s&t&j:nb . 
m3 7x-x'B#ttfriB^y^"y y^mmizm-t&mm^ 

- H *MIB«iSa- Yyr-i >W\W% atfXS t **tf 
[ lt*a 7 ] tulEm 1 y x -X^«Wfc:^T-r S t 

luiBm 2 7 x ~xtf*Si t , mtsm 2 y x — x#n«tot 

^Tt"^ t raiEU 3 7 x -X^)^ t -SI* *II 6 KlBtlO 

[1*>£<H8 ] ItrlB^ 1 7i-X, MIB^2 7x-Xfc 
iV'tulBffi 3 7 x -X^|sjB#t-i 1 4 If *IB 6 tcfBKO 

[11^9] mmmm^x.y^-^^y'ry-yyr^ 
)v<nmM3M<?mz . ifriBgfi Lt^xxhtpiti, 

? 5 x r? y ^°-f ;p S tix y S fix v ^ f d 

fflB ^^x^w^^SfL^^y t-fStt 3 ire s *& 
tulB^axg^x^vXt. ^d"C^v^^(±, «i 
ax^Srfi 5 t v o JLmt Sr § ^ t^-tflf ^<JI 1 tIBtfe 

[|f*SlO] ^^y§r^r-f-S3yb°A-^SyX^A 

t J: ^xmm.mxmmt^tL, f^v^iTy mijj^ >• 
fj.— ^v-XT-^taitm. MfB?^-f ry hrjytrjx 

-^yXfAit">i7X-y't LT^^tL-S^xX 

^— yfy7Jiwi:i/>/ y y/ts Jte^^-f — 

Alt/yi? h * f^fl^-43ti6tc, MIB^-^'n y t 

^fig-r S3vea-^7n«j ^fT^oa-r s > t° ^ 

|rrlBayb°j.— ?7n-fe^, 

mii^yJ ry hi^ifi%^i7'^-y3yf>77 

lulB^xXX— Syr? yfyy7r ;W^v^TW#Sti 

7r-f yPSr^-f- ?t 46t HulBitjS^^ x XX- y 
r-y^y 77-1 AsZymthJMk . 
m^t& y x x-^- y x xx- if y 

yxaig^^BSc-r^^^t 1 fflomJI^-X^x ? b*^J 
^ $ W# 4 ^ 7 x 5r ^BSc-f- 4 ^ < m iffl*RB 3 - H 7 r 
;U ^ a y ; s° >f h k & 3 y b° ^ — 9 -r ^— ^ ft 

i=t_ 

[If^ll] >J *ft5 3yea-^j/^f A 

{zi.ixm?m. v ) timxfo o , m=? x 

b°i-^>-XxAt3l{m. MIB^ 7-fTXb ^ yfj. 
-j'yXf ilt">x7*^-yt LT^$tL. ^xX 

^.—^n y fy x ^ t&WtcU' yx y y^ts tz&bco-r— 
^'fl^-x^'x ^ b Srf^-r-s.^tMlB-tf-^'3 yt * 

if|,3yf J -j'7"n-(:X^rffiltl.3ybi- 
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9 7° a ^" 5 A £ a — -f L T f> -I. ^ y h° — ? 7 ° n 7 

mriB^ ~>4TyYfch W\W£ *7 x 7'^.— yayf^y? 
mrlE^ x 7*^— ^ ^ y^ y -y 7 r --f ; v tf § ti 
7rA )V*§E$tf-& ^ WcftifEiW^r 1 ? x. y 

t- y v y r a )V £ mm-t h tm t „ 

m^jk-t &7x. 7"X- y%±f$it& *7 x 7'^- U 

yy'mmzxtMt&tzwz 1 mcovm^yjx. 9 vwm 
^ti%h 9 7X % ±f&i-& ^< ttriB^ii^- t* y r A 

)V%~ny)M)V-thTMh Sr^-fer? yfc° jl— ^7°n^'5 

[|f5f<Jli2] ^t'j £^-t&ir~J^yt° A ~7y 
xfA t& v , m&jiz u y 9" v y-y^titz^x. y"^— 
'J-ny^ryy^h. l^Hk±co9^A TV Hlnyt 
?.—9 yxy-MzMifti. mM9?A ry b^yta- 

x 7'^.- ^yx^yxi^-t^mxh-o x , 
Kie^'7x7-'^-£/3yx>' i y7r^^^iigij^s y 9^. 

X h Sr , Itrlfi 1 ? x 7X— vco j'ia'xo IfilB 9 7 A T y V a 
w\tWiW£ -y x.y'^—y'zi y^-yyy r A )V<?Mm £ f& 
friB-f'- , MIBiJW^^ x 7X 
^thlMb. 

ffrlBKM^ — K 7 r -f a yt \M )V L T * ^ U £ n y 
>M )V^fifz9^x^^m-^JMb, 
Mt^—J^y^ 3-—9 yx"rMz9 x^j y rV y x 
"kmtTMX'h^X , ZixlzJ:*)^ MIB-tf-vs'nytA 

— 9yxy-^m$.9 ? xt* ^mmm^y'Jx. 9 

h Zmttcth £ b ffsimiiz* K> , -Jx^-yn y^fy 

vikmrnz^m-hTMb . 

frlBW W=3: ^ x 7><- ^ a y 7- y *y £ Ml B ? 7 --f T y b 
3 vt° jl— ^ v-xx^t-iS^^ x 7"^— -Jyx^yx^ 
vyy^yy-fhTMb^ 

ffrlB r >x7'^.— ^V-X^yxSrmilBS5f< LT^& y 7 7--T 
/ybnyhi-j'yXfA^ili;. 

kjw-7 x 7'^-y 3 yfyy 7 rA iv^mm-thm2 <r> 

U y^xx h £ s MIB^x 7X-y>'C0/t£s6tCgft-t^Xg 

^MiftW^ x 7'X— y3yfyy7r'f ;uco ^ y> ^A )V 
§ tut 9 7 X A* ^ U t= ^ffi-T S if 5 :&» S: WiT-T S I 

ttrlB^f — ^ ^ ^ ^ t° — 9 y 7, =r A l/Z 9 7 X U 7 r >-x 
SrH-rx^fft^T. ztilz£K>, mifrf—'^y^jL 



lulBi&W 1 ^ x 7X-y3yfy7 Sr^ 2 SOV x 7"^.— iy 

i/xmM/y^'j y?'-?&LTMt . 

IfflBIg 2 x 7'^- ^'lyXrKy X SrlfrlB^ LT V ^ 

77-<ryb3yt; 3 .-^yxfA^<ist^tf 

(cioTUt^KD^ItBt'^O, mmz-yy^V y 
?*~£tifzu x 7* A i-y'3yry-7 Sr^TL. 1 o Jilic?) y 7 
7 >f T >■ h fin y t° jl - y* i/XfAtilfti . HfflB^ 7 

ATyhiye*.—? y7 j rJ\_t."C"y x 7"^— y 
m^ti&. Mm.<ny x.7'^-y~yxtfy7,*frWt-t%, 
3 y b° jl — ^ to -t x & mfWM-t h ^ y f — ^ 7°d 
^ 7 A S 3 - K -fb-f § a y f j. - 9 7°n ^ 7 A IBIWfc 

IfllB 3 y b° a- — y 7 7°n 7 =y M £ , 

MWy^y'^—i?^ yr-yy 7 r -f /i-SriiS [ J-r-g» J; o & 

U 9JLX V Sr . IfilB'y x 7"'^.— i?cr)tz!sb<7ymU7 7 AT 
y v nyt" jL~9yxr-J±fy^m-t&JMb , 
1f)IBt!)S^^r 1 7 x 7X— y'3 yfy-'j yyA /PcoSfRSrfS 

IfflBx- ^ ^■rVl'COfFiffit^o't , MIBttW^'y x 7"^. 
—isx y^fyv yrA Mzm-t&'MW.^— VyrA )V% 

mflE*iS3 — F 7 r-f ;t-Sr =J>^nM )VLX* ^ U C^y 

flEt--' s :3yfa-^y^fAt^7^ 1 J7rl/y^ 

im-fJMx-fo-oX, Mzx^o. tlrlE-f-^'^yt^ 

— y'>'XxA* i aiS^ 5Xfr^t- ^'fl^a^- 7' yi^ 
h &^J^ Sit ^■BTtBt^ 0 , ^ x >?3 >x>- 

IfrlBt&S^^ x 7X- iya >r-y ^y SrMIE^ 7 A T y h a 

yt" i -^y^fAta^7j;7X-y ; l/^^y7^1/ 

y^'jy/tsilh. 

ffflB 1 ^ x 7"><— Sy'ly X ^ y X 5r ffff BSS< L T V ^ 7 7 -f 
Ty h«3 yt"a-^yXfA^i<IgJ: , 

sse^j ')x^-j'*3yf>'77T^i'Sig!itss2» 
'jmht iiuiB'y x 7X- itco-fcbb iz^m-f&Tm 

SISi6 x 7'X— yayfy77r-f ;U<?) ayj^A )V 
b, 

flEt-^^yb'a-^yxfAC^7X | j7rl/yx 
^M-fJMXh^X, ;W:J;0. mriE-9--^'^yt° A 

— 9yX"rl>,ifiW&.9 xXfr^f— ysfl^a^-7';y'x7 
h ^ ffifrt hZ\b ifflmz* -7i 7'X- £y' 3 >^ y 

fflBI!)W , 7 x 7X— $y a >T-y ^y Srl^ 2 x 7X— ^' 
L-Ts^yx^-^yr u vy'^th^Mb . 

HUiEU 2 x 7X— yl/X^y X ^ |r)IE^* t X V^h 
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3yt*-^7n 9 x AfESSfro 

y*' § tifz y x. y^~ y -r y 'y U 1 ^>m±.co 9 

^ $ ft § <z> "/ x y< - iSis x y x Sr ffrfcf- § a 

MIB ^ y b° — 9 7d y*' 5 A (± , 

X h , fff B*7 a: T^— i^'so fzfocOMM 9 x A T y V n 

ItflB-r — 9 ^ -f'/l^ffFfl i , mflBU W=3r *7 x 
— $yr? yy-y-yy y A Mzmth , £M~3 — Y yrJil-^: 

WiMU^t— Yy t4 )V^a ytM /HW^'JCny 

/l/$tLfcy-xx£ffrji£-f-.£>X*Ii;. 
fflBif— ysa y t° a— y* yXfA(:^5X'J 7rl/>^ 
SrMf XfgT'^-oT. iiaicj;9, itulB-tf-Anyb.^ 
— ^X-rA^lgy- ^X^A,-^-— ^^flMII^^Vx ? 
h &Mwtt& - 1 a^TffiCS: 0 . *? x 7X-y3 yfy 

ftrtBiW^ x 7'X- ay^yy £ flags 9yATy Y 3 
y h° jl — y* x -r a liz y x x*^— x ^ y x a. u 

mTlB^ x y^—Wxtfyx ZmWSM LX^%>9y4 

Sftw^ x y^-'ja y-f-yy x r -r )v^m$$whw,2> co 

t. 

SI $Mffjy x x'^— y'nyf>'77T'{ -ayf^A )V 
Zixfz9yX£i^^>J i&ftt&frZoirWRt&JM 
t. 

mflB^— ^ ye a— 9 yx^Mz9yxu y r V yx 
^mtTMXh^X . >lix^j;0, tfrlBtf-^'ny-ti 
— ^S/Xf-A^' 7X*^f- /N'I»JM7"yx ? 
h &M^t& - a^TffitS: 0 . ^ x 7"^-ya yyy 
yiMmzZLfc-t&TMt, 

fltrtBKji^ 1 /" x 7*^- i?u yyyv £|g 2«7i X'a.— 1> 

ux^yx^uyyv yy'^t&JMb , 

ffflBIg 2 co ^ x 7 >>V x y x £ MIBS^ L T v ^ 

^7^/yh3yhi-j?yXfA^<IgJ;^^ 
z/X^MzMlfti. Mil7y4Tyhzjyt°A~? 



uyyu yy-thtz^y^—j^m^y^x. 9 h tftmt 

htztblz. *T~) \\l [ij a y b° A - 9 i/X -f A X ~> X ffl v * 
^tlS ^ 5X£Mf S r? y t° j.-^7°n-feX2r n y b° 
a— y* i^X fAtlfT nyb"W Tcr 

£ 3 — F -ft ^ £ a y t° a — y- T n y x A T o y '9 V X'h 

-oX. 

ffflB^ y t° — 9 7n y* A(i s 

mmy x y^-^iistisij^-i. u ?^x h z . msnt 

M<^fz^comii9 y Tybnytfa-^yXfiK 

lalBWiS^ — Y?r4 )V%: n yy\°-f /i^LT, n yv\M /P 
S tut ^ x x * ^ V izfftS. L , mlB3 H>Ztifc 

9xxc7)ii-y^x9hcom^~^miz~thT.mt^^ 

[|f^TI16] y<^E UF^t'XxX^f^-rSrjyh^ 
— ^rn-fex^ayh°A— y-^xr-A -CUtrM ^ 
y h° — y* yu y y A 3 — H-f -i> ^ y b° — 9 7°D 

yyi^yny? hxh^x, 

wimmitmmmmizftmLmmmmmmcrMffiitm 
m-t^fz^zmMmmcomxmn^no is t , 

-^ffiig^f^^sx^t , 

OlfiKS 1 5 ^IBffiway tfjL— ^Tn^5 J*Tu?9 

K 

[ft^iI17] ^^EUF^l-y'xXSr-f^-ri.nyhfji 
y h° jl — y- t o y*' 9 A a — f -f t-f- h 3 y u 3. — 9 y o 

fllB^ax^tCfe^T. 

m&mrtm 1 stf 5 xfg t s 
M»7yx^ hmmizmm-f&mm?- k ^^jaSc-rs 

^fcSr^-tfll^JBl 5tlBttt03yt°i-^TOy*^A 
y t° jl — y* 7n y" y A Sr r? — K-f tt" n y b° j. — y* To 

y~>Ayny? bxh^x. 

ifriBftiHn - Ki^iix^^a v ^x . *rn?~?mm 
*r B ix - ^ «3t* j 6 ijjSc § ti h if i 6 nzWBm 3 y 
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—9y°n-tx$:ziyt°j,—9 yXfitiffMltl> ^ 

iiri5*isif f - 9 mm.^Mwxm~& \>x . 

— ^Ta-feXSr a y b° a— ^ yx^AT-llffi^a^S n 
y t° j. — ^ t n ^ A £ n — h' & 3 y t° — ^ T o 

hiii,;^ zmkt-r&mmm 2 0 tias^ nyt A 

-^7"n/7A7"n^ K 
[00 0 1] 

y h fM^-— r y ^ 7 x -xg*»iTr-i> mam- yv 

[00 0 2] 

ff^ Stiff L^j: S> A, ^ £ SffflS . AM 

toKM^n— A;i^t h* y y — x 

<3*fiK) uy--9 ( ruRLj ) fcftjgU RffSO^xr 
+M M^T^-teX^S. URLO— Mff. " HYPERLINK "h 
ttp://www. microsoft, com/ms.htm" http://www. microso 
ft.com/ras.htm " Z tOURLM^IS 1 Ogfl^if, 

Mft^fflv^FJr^Tn h^/t^ (Miif "http" ) £^ 

(Mi. if " HYPERLINK "http://www.microsoft.com" ww 
w. microsoft. com " ) £#jeLT ^.£> „ IS 3 cogfrfrif K 

yftoMI (Miif "ms.htm" tWffxS 7 r -f 
>V) JrfgLTUl., iilt^V\ 7 7>7fli:, HYPER 
LINK "http://www.microsoft.com" www.microsoft.com 

y l*J«ms. htm 7 r -f /ncWiS^S -f — 9 0 
fY^^URLMfcl?8ja^£HTTP(;W;\°-^X hhyy 
X*°— hy°n y h SrilS;^^ „ www. micro 

sof t. conr+M b£*X h LT I^S *7x 7'-tf— ^'if HTTP >J 



m£77JT> hi>XT-AtcHTTPi^x^yxT'Mt. r 

[0003] ±IE^MO"ms.htm" 7r^ /Mf . IfW^HT 
ML (A^^-f^N-7-?T77fil) 3-F£-gvv 
T^£^x7X-y7W;I^MJfrf ■!>,, HTMLif, "7— 

jvwa viJx.y'±,Tcov^j-* y h (Mi if. v^r 
Mtfflv^^ri/^fy (¥£) -r^xh^ 

—9" U y ^'miST* So Z. CO X 0 % «T-fc 5 ^T'\ HT 
ML 7 r >f ;Hi , HTMLa- Yim&cofflltffl&W&i&tiiZ 
t? 3 y^-^>b^|« ^ 5 ^ ry Y 7y> *r*f\z 
X^x-y 3.y''*r->'^t-M )r ))&%ft., 7x7X-i?i l 

V^T, i£07n-feX(l ?I$^HTML7r-f ;Hc^§ 
tLfC7x7'^-^'^&^K-f-S 0 HTML^fflV^T. IfBH 

itf^f, Wh< 7t-A, f-7'/l/ A-f7^-f 

^h'jy^, Ay~/4 ymmaXU^P. ^^t/iz^ 

if, ^x^-^ay^yv<^t!)W^)S;Sr*®WtT 
- h t T V ^ V ^ J 7 r -1 JUT h h . ^ x 7"^- =J 

y-r yyif . ^<o/iftt^7-f ryh^MS^xSHTML 

^T77«S*. 3ifIi:5 1 cTt*>HTML3-FSr^^-g>- , f 
-yslirr U ^r-v a stiffs . 
[0 0 04] X^m$Zs:9y4Ty\- ■ ^T-^mcoM^ 
%J\yY V yy-t&tztblZ^ ^—J^mTTU ^-ya y 
7"o/7A(i ts^ny^yy, 7tfci.(f, ^tLTV> 
I.WaTt^if»ffffg^-^iSJ; 3 2:, iDiiii^^^ 
>f T y b ■ -f-^^w*flg$r^y h* u yv'-thX d t,zm 

i± s HTTPiJi?xxb^MJiL. ^ y-iryv l,zm-\?\y 7, 
■tfyXT? =7 A Ty Y'^em\% ^iitMTMLn- F^ri 
J^-TS. Mi-if. t-A'177'J t-y a y7"n^7A 

if, 9=>A ry MiKoHTTPixx^yxtiDit^jiftHT 

ML 3 — K Sr ISWtifeSi^S Jt&b t . HTTP <J ^ XX b i^ia 
Ut?7^7>b f JJt i -5 TSffi S iXh m&X b 'J 
S^!i'7x7X-X07t-Ai^«f-3 ? J5PStl. 

*«eUi;. t-^l77'j7--ygy 
if . 9 y A T y 1- IP [iJA^ to U 9 x x h t *j 5 W#i:S 
o'§ #X;? v-f XSix^HTMLS^ r ^ t 

-^-^'±tfSttS#l^flW^HTML 

^r^/Wf^ffi-tt-r. HTML7r-<;Wf. ^fi^ptriWKrt: 
#J5)c§iXl. „ y a y7H77A«- 

Mi;LT. Ueffi^l^iil±^7i--v-y 

tLfc^X bfia^lOi/- ^yX^FflV^T. HTML 

hif . http 7 >f r y h yxr-^icjifts 
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[0005] ^-vsfirr u y--^ 3 yyu^yj^com 

mz. 7 x 7'^- ^fSfttffl V ^ § M^HTML 3 - H ithZ 
WilLTV^!tf(tT5r< . 1 oliUiCOTn^'^AwIS 
($1 C++, Perl, Visual Basic, i.fzii Jscrip 

t) ^-t-tfrn^A^-^-y^j^tiWjitrv^ii: 
^W§nSiSli%#irC'£)S„ Ui»U 8fcfc&£i: 

X, 7n/7iy/|imi^\ t-^H77'J 
y-— h y i: ^^l<Ftl<50y* yA T> b in?) 1 /- x 7^ 
-VA y^y ^~^m^thz\bifiX%h ±32:. v 

j. ^' >• r >f )\, £ S ?t jp.$i6"f t § ^ x 

7^- ym^yi*—^—? JSffits i ^ j^i^ST* 
7^- iti§mizft&t$ «t t^yif-s i t s ffl^i 

7 Jy-AV-y- Srigffi-fS - t ^MiflTUS . 
[00 0 6] 

(ASP) y-]y— AV— y"C&S. ASPyu- A7-^(; J; 

•9, ftMWt. Visual Basic S^tiJscript 

iSfft^lfi fete* ^ t>xfizwx 7 ] J7b£ tzi± 

[0007] iguitK HTTP I) Mi. FJrH^Wiii: 

Kfr^jjfcfSo $£>t~. asp y t A Mi. „ FJf Wr'J 

I§fl/;J/';!^£^^7'f7>' MIJ^ 7" 5 'Jay 

y h ( Mx. f£\ 9 v 4 TV MlfACTl VEX"$M ) 
ti i t^x — ^ ^ — ^ * Jiffi 3 * T T U — a 

[0008] ^m,\Y^fttzK^-y x.y^.~lPy r A )V 

«i. MTfftraiT'x^yrhxy^v^j; ogp^mts 

^ ^ U 7* ht^ft S ;fi% HtUi'%- 62:^. ^|J7M 

m& tzimmmzpspy r a mzh, ft s«^ nam? a 

y°a~?y b ^mi^h . mftWmffib yrAiVtLX 
uys^A iV^tVfem^iifzy r A )VhRMLX ^ —fflt 
lz^ Z.7V7b^> i Jyl l zJ:~?XMfi$tifzZ.7 U7b 
yT^fWiW* 1 *^. z\tHZ, x?'J7fxyy> 

fz S % i-ttLff 2r £> 2: v \*> & T & & . 
[0009] y r h 7 r -f ;P^^TMil^rtg^7 r 



^f;K;n>'A"-f;i,tl,i(7)| ) |, lo<7)|Sjg{i. x? yr 

S. ifcy:*^»]W#&&fcV^£fc^b£. Mi. 
if. ^^y/h7r^;Hi HTML-c^^ay^— ^ 

y b H X If Vi sua 1 Bas i c X'Wfrtl fz ZJ y ^ V b 

; n ^ <?)^* 2r wM-t htzmzm* cvmm % m ^ s *\ 

■o^Mi^^ — F7r^f MzWRi~ h fztbco r? <A y 
#ftL=5rV^ $^>t. m&co-^-^MTTVy-y^y 
y\/—i>.y—7\<zti\ l \x. -v-~^MTy°u 3 y\H 
X"7 yATy MftJ^-— ¥A y? y x -xgfg ( M^.tf , 

y 7&ffi tffi^ ^ti *£mt-t&. -ixh co-t+w s~f ij 
xyy'y|± , JtMWt i fcflffc LiBEft Sit *«T 

[0010] iix^fc J;Vfficoait J; 0 . *f6 H J!^5r 

[0011] 

ii«iB3 - K7r>f ^««ilg*> £.#fi£-f £ ^ 

03- Fifig^fc J: Z/gi&tzm-th i> cr>xfo 0 . SS3B 
n-K7T-f , mf mmttt ? yXizay^Ajv 

stiSo ^T^a^rt^y'^xt x ;7^r>M/ 
x^yxo p y y u y^lt^^r-) <W(im&Wtr$'h 
7 x r-^- is&m* y yx^f o«^v ^js^i>rtgt^ 

oits^a a fzMzmmftxmmztLfzfflwj-y'y'* ? 

tfz. 7-yy°i^-b^m^^XmM^tifz^7 : Jx.^ hi 

[0 0 12] i DAf4 L<{±, ^BBli, t-A'^yf 

So ^^xii. ^x7"^.-i>'rjyT-y i ySrl6Wtiyy^' 
u y^-rs^-^iij^-7'^x ^ h ^ffj^-rs /iftt. +f 

-^'ayhV-^yXfACiiTfflV^ii, >)i7X 
-ynyfy-yll ^ 7^ryM|3yh"i-fy^f 
AtC^^ix, ^7^Tyhnyb'a-j'yXfA±« , 7 
x7*^-ytU^5iH». MUtCfc^T. if— A3 
yt'i-^yXfAtt, >7x7'X-y£?)f;toi?) l J?XX 

(50 'J b^l&W^x^— yayfy77r-f;l/^ 
fiSiJ-^So -f-^'nyb^-^ii. MjS^^^y^-^rj 

y-r >- y r a ^co^m^Mht s tz^>cr> : f—9^T)V 
t/ZM~3^ i&W^r T 7* x 7X-y'n y f y >y 7t^( /t-tlftf- 
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>M)V^hfz7=>^**L U tffrjJt-f&o —flat, 7n 

[0013] me>#*. Lv^misj^Bit ± & t . ^r&{i. 

•tf— J\ay^ A ~ ?i/Xr-J>.±CD*r J r yyi^^'J 

a ivztifzf y^frt-M^fi. i> 1 1> t commimm 

X^X ^ U 4 -5 WDrf-£ . K&Stut 9 ~> 
7X3&*#>2fX(±\ f-A'nyti-^^fAIJ, *7x7* 

y b° :a. — ? ^ X -r A £ it 4> ti £ . 

[0014] ^bh^s hizmcontmnte ztu*. -r 

— ^ ^ -f^ Sr f¥ tiff f & Tj }£X -r >y Ti ± , IflfcCV ^X Tf 
— ^tf/l^SSh?^'- x£ffd„ #^XB${c^ciI:a 
— F tf^jfc § tL . -f - <r» ^x Bfo-r — ^ ^ xVl^lFtiff £X 
o" # ^ jg n - K 7 r ^ # 2* 4 sfx £ . -f — ^ * x>P 

■So 

[00 15] *MtJ:li3Vti-^rn77A7n 

0 "BTfgT-fe 0 . -f -/ ^ 3 ^ tr a — ^ ±c^t U t: 3 
V) M )V £ iX/t 7 7 X £ fN£f~& ^ y t° j. — -9 7°n -b X 

nyti-^rn ^ 7 Af51i£K#:£-£-tf „ n y^-f /u§ 
fl7t;?7Xfi: s 7^4 Tyfnyta- j'yXfAit 
S^S $ ^1 S K£ S ^X?t ^ x 7"^- ^' Jfct & V- X ;K y 
x £ lx y *r y y &tztbiz *T — > <mmA y" 'Jx.7h 

7077^70?'; b^S'JwHJfiff^iis 3yti-? 

y; \°>f )V § ftst y'^xj ffr&-?-£ fzibcr, ay\?3.—?y° 
n ^ '-7 A S: a - K \ ftt ^ y h° jl - ^ -f - 9 £ # 

tf„ 

[00 16] 

Vziy^yv > mgt.tz\&7T4)V\ l z£^Xl£M& 

iiJt^^x&^t-rs^rSfcrRrr&t^-c&s. ^y^ 



m^-t&7 7 4Tyhizm r )MZti&\/xtfyx%: 
ky^jy/tstftt^?^^. HRt. ^.-^ 

>- hfil^-— -9* y^7i — xSHoMilfc J; iX^tKco^ 

T ifK-T 5 ^ x 7"^.- y 7 r -f /Kill S tL# 4 . 
[0017]illi, als^co* S^Jt^SltfcttS 9 

"7-iryv izm^r? & x is-nyfyv^mmz 

7y b 1 0 O^^gJit^x^— y'l 0 4 

s^rr s 77 ^f 1 ' i o 2 ^nft ysmth . ?v4ry 

MOOli, h'x^-^-^ OStf) (^±3 5:^^ 

s ^r-r & ? ^ r y v 3 >- 1° ^ - ^ v-x -r a * -£t* . 

V>f ?OV 7 b%tt J: -5 TlR^SiXTV's^)" INTERNET EX 
PLORER" 7' 7 ^if (i , ^BflSO * ^> HtSJ^B IZ H it S 7" 

5^ifl 0 2<r)—mx*fo&« mcoy^WcDMb t 

T, "NETSCAPE NAVIGATOR" fcj;t/ "MOSAI C" b'f/<fo %> 

ii, T-^Xb^'yi/XSMl 0 6i5±tf 

1 0 8 . 110 ^*I^-ii4tl.T V ^ „ 75 ^"f 10 2 
i±, HTTPl^X^VXl 1 2-T- , 7x7'-tf-Al 1 6*^HT 

xmm-hhK mzfflpmin&hcr>x'i±tc< . sgml (st 

andard Generalized Markup Language) $5£X/XML (eXt 
ensible Markup Language) ^^tsi&CO^— "9" 'J yflS 

[0018] 774 Ty V 1 0 Ot^i/t-A'l 1 6 
t^affii, HTTPy^aiXh 1 1 4ti£tmTPl/X#y 

x i i 2cr>y—7-yx^m\^x^o ;tA s tlS. 
HflM * #HS L T HTTP ^UtHfT s 3&* , # t MRS § tt& 
i> coxiiti: < . s-mwz^tfbtzifoc?) h =7 yx#— h 7° 
nY-n)V^%m^mM^iXh^b^x.^i\X^, 
i/t-A'l 1 6tc:fcUT, HTTPy\°-f 7°7-f ytya- 
;H 1 8^\ HTTP >J^ XX h 1 1 4^g(fJXD. URLSr 
ft? Iff L . 'J y'XX b ^^Jl^^jiW^^y 

1 s\izm>->x\^h . 

[0019] Mi-ff. URL^ S HTML 7 r 4 >Vcr>£ o 
^yfy77r^;H2 2JHm*^, avH5 
l 2 oti. Wi3yfyy7T-f/n 2 2m-tx 
L, mTP^4y°y4 y l 1 8Sr^-LTffW3>x> > y7 
T--OH 2 2*HTTP^X,-f°>'X 1 12t^7^ryM 
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T. URL*iASP+ (Active Server Page +) i/CT)£ o 

2 0(2. iW3>'f>77 7"f^l 2 
4C7^-feXL, i6<jnyfy77r J f/H24«ay 
f>-y^It. ^x^-i^'l 0 4fflo$§^IIHTMLrJ- 
b■£^tI)^5c-f-&,, HRfc:. 7r^f;H2 4£?) 1 J:^ttW3 

9- y y ^'mis^ wiw^^^-i> ^ km 
^'t- * h yr-> mm. tf- ? mmT$> h . * 

LT. ^xy^-^'fflCDHTMLa-b'i2. HTTP^T^ 
yil 8$ra-3T. HTTPl^X^yx 1 1 2T^7^7V 
MO 0^.jt!£>fl&„ 

[0020] ,I<7)MHOPh]. vsy b'^ 1 2 0(22;*:. ffl 

«D J: 5 Sr^-f 7? Vcoi Affile ^x$ij|a(7 A 7' 

1 2 "9, i-# 3 £>. 1 2 0(2, JL— 

-tf-f y^x-XgfR^MIlL^x^-^^-f § 
Ig^HTMLx-^ 2r^t-S-9--^'MMW*7' Vx ? b £ 
i^f- £ £ i: 3= 5 . ^mcDfo 4 HJBgSRfcti V > 

f>"y7r^H24 tlBaiSix^^x TX— ^ifc. 
^THWt=afe(2B3L-C, 1 o£Lh<?xa.— x- 

[00 2 1] Ayh'51 20(24fc. ^x^'-if— m l 
6 ±4 fcJ23'I«9T ? -feX-BTf 1*7 x 7^- vs-iT-'Uffma 
l oiil±t7)#j-— ? W y^7i-^t-A'3y^- 
*yb i 3 otr ? Wii77y7--y3 
y 4^(2t— -^v bO i. 0 f 
A y$ 7i-xf-A'3 y^—^y b 1 3 0ti a>h 
5 12 o^i-^T^astL-^Kie^^y-fy^^T-f ;n 

2 4t:t5lvC#Hg;S* u 4^«2^^M51#it^^-l> . 

?M >?7 x.~ Arjy*— *y b i 3 0 
(2, iW^yf-yy^W/n 2 4T-Sa£ft£-'7-— ^" 

MS L#S . -t <9*SS, WJ»t 
^TMfft§;ft-£MJIS2. ^i^-yto-f^ y^7 
x-x^S^Mflii itf^fcjfrr-fe/Wfc-f & d £ J: 
7M y^7x— .x-tf— ysny*.°— ^.y b 1 3 

^fy^7x-xt-A'3y,if-^yb 1 3 0«t 
{2. f-f y^7x-^r^ST12^r< . 77'j7--y 
a y|S*oStg«^tcft^-t-^ i i: #r £ £ . 

[ 0 0 2 2 ] 02 (2, ^m^hhmmmm^zan^ 
-Am^r^'i ? b ^ffl^tw^ ^ >f ry Ma- 

^-h*it. fflI2 0 Ot&Wt, ?7-f7*ybi2. 
HTTPU ^aiXbSr-tf— vs'tiliftf-^. HTTPU^XX b 
{2. ASP^-i^^£S£^5e^-£lJRL£-£tf. Mil 
2 0 2(I^^T, -f-^'t2. HTTPy?XXb£gftU 



asp+^-^(2MS2 0 3t;&vv-ct3t^ai$;fxl>o Mil 2 

0 4(2, m^f^tzmm^yfyv7rMv (mn$, 

[ 0 0 2 3 ] MS2 0 6 fclijvvt . Um^7" : J x. 9 hVB 
m<W--rtWfflW*7i?* 7 H2. « hA* -y ? >f -^y 
HNyPJy^", ^Hi'y^f-^yFijy/, 4^ 

z>„ »I2 0 8tfcUt, FgiirtO=S--9--^'«[Jf|I^-r 
>>'x 9 Yifi. 9 7 4Tyy\%=L.— J fA y? 7 x-X^fg 
0^7 x y*X— ^'T'C7)^^C0^46OHTML 3 — F <D X 0 ft? 

fis. mm ri/y^yy/j (2, a— f-fy^7i-x 

s**, *9j#ffl«tfcv^T, fflis ^vyyyyy \ (2, ^ 

± 5 >f r y b fi!HSfli«0!tibcor ^ *7if <?3 ± -3 
^7^7yh77y7--y 3 y(;J:')tii«§w^^- 

-^yy^aiS-r-^O^c^l^tSi»LTV^. M 
I2 0 6feJ;U ; 'l/yf l jy ^'MPl 2 0 8 tfO J; D Pffl^f M 
BJ3<2EI 6 t «W3STiT;MiT ^ 5 . ffl^ <rfflm*-7i/s. 
9 h tCfcft 4 render^ V •/ h'tfOBfl^Eii L(2, 7'J-f7 

vs— ^}\si/—^yx*m^X'frfoti&« ■f^fc'fe. 
^^'i^x ^ h(7)render^ V >y KOBfVtfJ L(2, P^JfF*J 
03SW^-y«[jep^-7''> ;; x ^ h t=*>3t SKffib 5^' 

[0024] foh ^(2, M^o- 1 ;-— ^iij$ijffl]^-yyx ^ 

h^S!i?0{l5fi£(2, H7--^l|lJ$lJfp^-7'Vx ^ h*%J12 

0 6^/^(2 2 0 S{ZH\\XT9-^X^fih (#Xh^-v 

9X7jco^yvvy9\ mm^7" ; jx.? 

h ^ ^HTML a-FWl/y/'jy^f;) i TiS^-tirT t 

1 ^ o f-^IIIJ»t7y'x ^ h 'jmhCO 

h<DfttfL&mt,-£. ^a»^7"yi7FMII' 
[002 5] JPI2 1 OUfcUt, HTMLn— b^HTTPl/ 

^5-f7yMi m^iih^mz^^x.?^- 

Ty hi^XT-A(2, HTTPlxX^yX^^Stt 
HTML a — F tCJE t Tff L V y'WJ- — y 9 
7x-X5SJ^tl,. MfI2 1 2^fc^T. 1?-— vs; 
HMffll^y^x^ MeS*#IT^S. KJBPW-AfflJfM 

tpjj-^-^x^ hi2, iwa#(t^ti.!tAsp+^.-^^#H3-r 
■shttp y ^ b LTf^jS § ft. ^—^r y y ^"w 
ISt 1 '-^ (i?iJi(2\ htmlt 1 '— ^) ^uyyyy^i^ 

SfcfflElSS IbhX^t. 2 1 2(2. »12 0 8 
Of*, M32 1 O^HUtff^T^ 

[0026] 123(2. ^mrnhhwrnm^zii^xm 

^1) 7 1 7't-^'T'i7) ; E y O— ^!J £ >7i7 



(9) i2002-4 1 299 (P2002-4 1 299A) 



~+?~ — ) S 3 0 0(4. HTTP^M T^-f >3 0 4fcHTTPy ?x 
Xh3 0 2£gfT?-5. HTTP^M T^-f 04(4. </• 
xy^-^Wton^'y-y*'. jl— tfM3\ jx-iPT^-fe 

/t^ i; OS « O^E jy a — )V £ -tXT' t i ^ „ ^ x — 
A3 0 OtCioTSflStl^^-A^jHTTPy 3 0 

2 {4. fi^lW~(4. -<y^7i-^A>F5 (Interfac 
e Handler) fztx.lt. IHTTP^y b^y^X (^>"b 
7306J; L-THtk) <nm^A yxjyxi.zX^X^ 

ifiW^-Ay b 77r;b'J ( M;tff. ^-^'7 r 7 b U 
^^-^3 08) SrPft^ttJ^-o 
[00 2 7] g|3(Cfc^T. ASP+^.— ;y"3 1 0 

it^tifz^-'Jy r ? b y 3 o 8/^Wft£;fx. ASP+^. 

F'jyy't&e ASP+^-;y'3 1 0(4. — EOURLtJ;-5 
TfSfl^(4#B§£3M#. fficoifsiSftfflv^.g,^'. m 
iJ4\ " . aspx" t V fillSf^J; o T $ .1 

t &-cn h o qt^". as P x"iKBt*rf s y ? j:x b# 

A-f\ ^.-y7r ? h y^ya-^3 0 8(:4-)tgi 
§tL£i;. / <-y'7r?b!J ; EyA-;l'308il 7r 
-f;l-yXfA& L T mWjrSmt tz (4 7 r A /b ( 
i_(4". .aspx^.— >?3 1 0 ) i<507T-^;K4, 

y y*:nx h £mm-h*r-j^zs.^xmzffim.ttziiT 

y*-fex$;fx#£x^xb (M^(i\ ^-t'J^if 
—9) £tzl±%Hco? *—-?>y hXco?—? (Mx.(4\ ^ 
A hzi-V?-? tfztezi- V^k$tifz : r-? ) £3X 
X%X^\ mm%yr4Mft?&thi9r&. ^- ; J7 
b y^&i/j-— >V3 o 8(4. 7rAju^m^. f«7 
r-f /b^yf^E ytUE^aj't. £>&^(4. S^tu^r 

-f M&F&fr&t/t . ^e y iz b § tiT u h 

(4. WTtlfffflt^-S J: o fc. flHM L i. ^ ^ y 
Cn- b'^ftS £^(4=5:1 vfr>i> Lft&v^ S^Stutas 
pxT'r-f ;k£\i,^^&V^§-£\ ^-y7r7h y ^ESy 
i-;l/3 0 8(4. Mi-(4'HTTP"404"y< -y-te— iy£y*7-Y 

•o^Jcj^v^j a^x5-^ 7-fe-y^lt, 

[0028] ASP+^-:x3 1 0 i^^U IzWtfrftLtz 
f&. ^— y'7r? b y^E^i— )V3 0 8(4. 7 r A )Vfo 
SSr^lU ^-yi^f-i'tf/l/ (Miif. X^'JT 

Syxy* boffiji. To^'T-^Bit^'M^JE^^^- 
b T* h is<—X <r>7?X%: WM £ it & C0M+ ( Comp 
onent Object Model + ) y* 7X0 J; 5 Zz^ntzts:^?' x. 
9 b y* 7 XO V-X 3- b* 7 r A )V^^th WtCfflV ^ 

(4. tpmwmzmtmzziy^A ji/^tih <, «^t77 7 

h7t-AC@t^ (Mx(f. X86. Alpha^f) {Z 



iSB#t (Just-In-Time) r7 y)M )V^flh a ^WlS 
(4. C0M+ IL a— H. Java >M hn— h\ Modula 3 ^ 
— H. SmallTalk r7— KJj ^t/Visual Basicr?— 
OjJlffl 4 tz i 4^? X ? A. mfa WIS ^ - h' S ^ T" t J: V ^ 

m^mmmxz^x. wsmmtrnk^z . la^r^ 

^y-xyxhi^iiV-X77^/i/ ($J;i(4\ asp+ 
yy-x3 i o ) 36»^B3g*Bg-f s„ Mffli^5>t5-f r 
^y 3 i 2(4. mm^7^j^^h?mco^i l zm\^ti 

Z>J-P>1£M$tifzy-~rm\fflffl7 7X*%h tzmz^.- 
l J7y9Y V^Jx.—)V3 0 8(cJ;-oT7 > ^-feX§tl.# 

[ 0 0 2 9 ] ^-y'7 7? h ytya-/l-3 0 8(4. ^ 

!>„ ^s— ^'^-y'iyj:^ b 3 14(4. H 1 SO 1 ? x Sy 
10 4 Cffl^-f-S-r-^'MMffll^-y'^x 9YX%>h« ^ 
-yt7'yi?h3 1 4*3 iy'f «ft7'yi ^ b (^J 
X.(f. f :3 fXb*'7?Wy J :?h3 18, tf'^y-^ 
y^'x 7 b 3 2 Ofc XT/mcO-ft? y^y'i/x. 
2 ) £\ MW7y'i? M?^J13 1 6«^JT'J>S. ffi 

comm^yy^^ v^u, ^.?%mzffi\^z_&c\tt> i 

X% . #X ^ A§IJfflI^7'£yx y- h t IWIKC. «(C§IJPS§ 
tt-S i)tfOTli*< . ^ 1 (^-THTMLSlJfP^JtE-rS^-r 
iyx^b (ft^) t-^^'l^o ^-yt7'yi?f3 
14(4. ilWx7X-yl 041:^1), 7-^rX 
Y^.y9X^7'-Jx9 Y3\ 8(4. Il«f^Xf^7 
^Xl 0 6tMJtE-rS, |B]«t, ^y^7"yx?f3 
2 0(4. 12 1 fOilBD^'y' >- 10 8 l/Zttfc L . #9-y*7 
iy'x ^ b 3 2 2 (4. El 1 cOiiJ^y- V 1 1 0 dM/frT 
S c ^-y*t7yx^ b 3 1 4(4. ^-~^±,C0mc0%m 

*7y*i ^ b t pgmmzmm lx\*&. hh sm» 

a^T. ^— y^T'yxy' b(4. %<T>=t-*7 iy'x ^ b ^ 

\^hZ\t tfT% h . #15[^^.;y0^y £y x ^ b 
S. J: DISai^Mffll^-r^x^ b^JItfcViT. loo 
f*7"yi ^ b£\ ^LC0^7 yi y* f«ayfW 
yi^bT'Jb^ttiV^ 
[0030] ifeoHJMI^fc^T. 
bPfil3 1 6«MW7y'x?Ml t-A3 0 0±T 

#^ x umn s . 4h?w ^affliw^- y ^ x ^ b (4 . 
^ ^ >r r v b ±»*r)E^s f Ay97^ -x>mm t 
ffimmzttjsi-t . ^ b (4 1 tz . 

WSi LT. HTTPy^iXb302*^O^XbA''y^A 
7^J ^ >- b y V y L . T-^ ^'fMaiJtP^- 7" V ' x ^ b <?5*tffi 

V \ ^ ^ -f T V b TWISS 1 ? x 7'^.- iy'O^^tCffl t ^ S 
^—^ruy^mmf-^ (Miif. HTML 3— b ) ££M 

-rs. s«*-^y>-^wiST : -^(4. -tf-^'fijMP^- 

yy'i? bPi^3 1 6*^^fi!c lyy^'J^ 

y**) §#x. mw\sx*°yx3 2 4X?7ATyblzmit 
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^ti&« mm, fgJiiHTML (SJt(»^t'jy/f 

[00 3 1 ] Asp+yy— l OT^fu^gw^J:^ 
iP-f y^7i-xf^^y^vb3 3 otcr 
7 ^-xy--r\a ytf-^y h teM UA^±(f 5 - f: & 

[ 0 0 3 2 ] El4«. *^^ft^SIW^J^^ttSKl 

r^/^7^77f asp+) tru^fyf^x 

<script runat = "server" [1 

le"]> 



[0 03 3] 7r^/l/400^l7^y!l 

WtM ySr^-tf : 
<%@ directive [attribute= value] 2£> 

directive!^ #t*JK$ixS ttfTCJi*: < . " 
page'\ "cache" ifc ii" import" 5:^Tt i ^ 0 f ^ 

K 7 7r | jymyf7W, 

r ^ b ^yj.wl/3 0 SCi^Tffli^ixSo 
[0 0 34] S25>f y^<html>(i. EJSW^ r »^?i 

1 £D**T ^ ^'</html> t *f t=3: o T V . 

[0 03 5] n^Flf7'U7^il 7r4 JVAQQCO 

lt5 6 hlZ&^X : 

age = "language"] [src = "external fi 



</script> 

S*" {Z fSS § ffi £ ^tf & " runat " Mtt & ^-tf <scr 
ipt>^£ffllvC5g|gS*L& 0 fiSWl "language's 

§&3&*\ Fff7U7? ^"language" Sttfci: 0. 

M3fc&(4. Miff. Jscript fcit/PERL (Practical Ex 
traction and Report Language) £ !'<7)|rI t ^ x 7^ — 

1*1 ^15: & Wfg *^ IS, <scr i P t> 
^ ^(4 4 3t . ffit^ii'src" 7r^f JV&m^f hZLbifi 
X^ , "src"y r-f/Wi. ^I^fe^ynyA^^C 

flS^JBfcis ^Tffl ^ 6 fix ^ £ #\ SO^^Sfc^ffir (4 . 

^wmmm\HxM^&^m$:mv^ z t &x^ &zt 
^mm^-^xhh, 

[0 0 3 6] H4^fcV^T. 2^t7Vl/-fy, AddB 



utton#C 1 i ckfe J; t^De 1 eteButton* CI i ck^ r? — K lf7 
O v^l^ItioV^TVisual Basics ^-—Vv bTm"S§tt 
T^S 0 v^ixco^-^V^— f^y^ 2O0AJa°7^^ 
9, "Source"fcJ:^"E"^t 0. ? T>h18b? V v 

S 0 AddButton#Click^-y;l^— fMlfc^t, 

f^b*7^xtof^ hii, *lg"Add"taiS§ 

£ 0 DeleteButton#ClickHfr^;^~ fy{3i^T, jl— if 
^X^X h *'7nW^X h (4 S #I5"Delete"t3}S 

E(4t^UTV^^^\ t-Al$lpt7yx? 
hco^yr^mi±, 7t4)VA0 0^n^Klf/P7 
nftaiS, ^Jx_(f. Visual Basic]£ffi£ffl^5 

[0 03 7] r^Kl/yr^y^Vov?] 
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[0 0 3 8] InlineCode 

<I "InlineCode" H\ ^yVy/^y^Cf- 

[0 0 3 9] >f y^-f yftJgta^ trroi^M^ 
f: "%>" t comTm^&z t tfX£ S o 

[0040] InlineExpression %> 
H^LX\ "InlineExpression" 7n ^ ^ kr^itfl&^S 
"InlineExpression" jSWft^JSW^© 
FJf^O*— ^^l-#3it^^— ^t^Vx ^ bO" Response. 
Write(Inli neExpr essi on) "^COVfT/lti HzX^X W 
ltZ&&-£tl&« Mi-i£. "InlineExpression" £J.T 

(^Xo^zyr^JVA 0 0t^Sixt#So 
[004 1] <font size = "<%=x%>" > Hi <%=Name%>, 
you are <%=Age%>! </font>^tU±. ffi"x"tfg||*I$tL£ 

7*>v xmm& £z/fo& Aco^m hz o v ^ t ^ot aa^ £ a 

JgSHTMLn— TSW^SFJft "InlineExpression" 

^offi X 3 iz^r—r^uy^V y^^timTPU^ 

[0042] <font size = "12" > Hi Bob, you are 35 

! 

7T^/H00^)7^yi ltfc^t, <body>(±. HTML 

7W^400^7^y20(:fci^T, 1^ 

ff^l^io^T. ^ody^i^/body^l^iXt 

[0043] HTML^^-— i^7n v ^OMfe^^<form> 
g407r^f ;l^4 0 0^0^S;-tr^^ h V|*k 7^fV 

1 2^SA>tL^. :7=r — A7n v^O^T^^</form> 
HTML7 7 r A )VA 00i?)7^yi 9tlfeil2) 6 ffig 

<7V n° 5> ^ — 9 " i d" t, £ . W^^iSBffi^ & 37 * — A 7n 

v ? t B93S#{t-S fc#> fcHTMLIMW^ PlZ&ttZ. k #*T 
.rtKci oT , 1 o^HTML v r ./t (C#|fcc7) v * — 

<HTMLTag id = "Optional Name" 



[0044] ^r-OL^ 0 0^-f VI 

5^^£^^~5£:tol;r. ^ r-f A- 4 0 0co?4 y 

[004 5] 7t-A7'P7^rtt, Hlco^-— if>fy 
?7x^SI1 0 6, 1 0 8£±t£l 1 Ql / Z%$fist%> 

3^mmimm^^M^^tiX\^. §?i o^-^f-f 

^4 00c7)7^yi 3tlf$tl§, h 'Jf7 

;l/'User Name"« . -f^X b # >y ^ X^fcfUJ HfiK^S 
V & Iff S 0 t y P e=" T ext" ^Tf ^ A^J ^ ^ \± , 

^"UserName" t U 3 Sr*~r S T^X f ^ ^y ^ X^f 
— ^ UTOW^-^ V x ^ h ^HWt" So 7r-i;l/400O 

7^yi 5£±£/i 6i±. ^ti^ti, mi<n#?yi o 

SfciVl 1 OtLX^tl&fyJTyhMx-—^ 
y?7x-X H."B"t" h o " DnServerCl i ck" ) ^ y ^ 

— 7r^^4 00(7)3^ Fit 7'n 7 ^ tlf § 
tifzmWj:^7'}V-i-y^m^t&« ^LX, 7t4)V 
4 0 0TOlf^l/X*yx^4fic2tlfct^W 
?y|Wt7yx?bi\ ^^>f rvMIW^y^HTML 

^-^y s-f ij a - b ^ ^ v y y v y y-f h 0 

[0046] 77-^^400 tlf §il^:f ^r^ b ^ 7 

WmMXrli^ asp+u y— x^^TcoHTML^^tiU 

^^7o^7 5 y^(3i^T7 ^^rX^S ZL b&T% 
L^L. "server"tiSS£iX^ 
ffl^^-TS "runat"S'|4Srffl^TitS-r S - t lZ X o 

y°y^ ? m^/qat a mm xr/j ^y hjg-^k a 

fc^T^S (Mitf. OnServerClick(i"MyButton#Clic 
[0047] ^HJIOfe^SffiBffi^fe^T . HTMLfflflJ 

[0048] 

runat = server> 



</HTMLTag> 
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ZZT, "Optional Name"(^ ^-^fflJMP^:/ "J^ 7 So 
hn—mcomilTTfo&o ^-h$fL%Z>ttmL??<7) [0049] 

3&*\ ffl^OHTML^ Fh^WMft&mftV^Z. h^h 



it i ivllj y v r ri 




COM+ % ^yJts 


<a> 


<a id = "MyAnchor" runat = serve r> My 


AnchorButton 




JjinJt <JSL> 




<img> 


<img id = Mylmage runat = server> 


Image 


<span> 


<gpan id = "My Label" runat = server> 


T oKal 




</span> 




<div> 


<div id — "MyDiv" runat = server>Some 


ranei 




co nt ent s</div> 




<form> 


<form id = "TvlyT^orm." runat = serveT*> 


r orrQuonLrax 




</form> 




<nelect> 


<select id = 'TVlyList" runat = se»*ver> 


Drop 1 JowriLiiat 




<option>One</option> 






<option>Two</op tion> 






<option>Threc</option> 






</select> 




<input type = 


<input id — My b lie type = file runat = 


T~l * "I T j. 

1* llelnput 


nle> 


servo r> 




<input type = 


< input id. — IVly 1 6 xt dox type — rcxt^ 




text> 






<input type = 


< input id — Myfassword type — 


lexixsox 


password> 


password^ 




< input type = 


<input id = "MyReset" type = reset> 


Tin ++ rim 

.Button 


resel> 






< input type = 


<input id = "MyftadioButton" type = radio 


RadioButton 


radio> 


runat = sorver> 




<input typo = 


<input id ~= "MyCheclt" type = checkbox 


CheckBox 


checkbox> 


runat = server> 




<input type = 


<input id = "MyHidden" typo = hidden 


HiddenField 


hidden> 


runat = serve ■*> 




<input type = 


<input type = image sre "= "fco.jpg" runat 


ImageButton 


image> 








serve r> 




<input type — 


< input type = submit runat = server> 


Button 


submii> 






< input type = 


<input type = button runat = server> 


Button 


button> 






<button> 


<bulton id = MyBuLton runat - server> 


Button 


<textarea> 


<textarea id = 'MyTfext" runat = serve r> 


TfextArea 




This is some sample text 






</textarea> 





[00 50] lIPHTMLMfP^ 7lZtia*_T , ^-Wmtyh 

mammiz i t , mrmh , html^ - y v <mw£. 

iW7yx^Mf(i. "server"^|^S^ffiS:^" 



[0 0 5 1 ] <servercntrlclassname id="OptionalNam 
e" [propertyname="propval"] runat=server/> 
ICts "servercntrlclassname" (4, -bXnXf^lJ 
"Optional Name" (4, Hf— VN'tUMffll^ 
r yi7b O-SOflStJ^ T & 0 . "propva 1" (4 . M 

[00 52] S'J^Ww^SrfflV-i-C, XNL^^IUS 
i4. iilT«7^-V'y b^MV^ifcti 0 * ^-^'F*I 

[00 53] <tagpref ix:classname id = "OptionalNam 
e" runat = server/> 

iiT, "tagprefix" (4. Hff^S'JP^-X^— 

^^'JfclMilL. "classname" {4. MiS^X^.— 

-< U "COfflW^lrr^^-f-. ttS^ "propertyvalu 
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2. y^rA^^iJ 5 0 413 i^yXf^^'J 5 0 4 
£ <7) ^X^fZ, r? y^—^y F £ 7nt v fa^ 

7b50 OtCfSM^S^X^A^XB 0 6^^t^S 
^coriyt^ — ?yXfA 5 0 0 t V ^ Jg^yJlffl n 

X^o y-X^y^yji. B4«ffl^^y (ROM) 5 0 
S&XTf^yy&TP-tAJ^V (RAM) 5 10^ 
ti^o ^yt°^-^yXrA5 0 OftCDW^TCOffi 

0i^^_XT-A5 12 (BIOS) (±. R0M5 0 Stfg^Stl 

[00 5 5] 3yt°^?yXfA5 0 0ll Sfe^. 
A^b'fa? ^OSt^tU LcB J; t£»£ Srff 3 F 
fan'7^7"5 1 2. #IM^tB£ffi^T4*? 5 1 

6 com m t & x tfm^ m^r ^^F7^75 

14t3cfct^CD ROM, DVD^^:(±fffiO^^#:Oj:^^# 
I^t^3^rVX>?5 1 9^i!mL£±tf*i#£fT o 
*fa? F7^75 1 8^^^S 4 A^Ffa 
y 7 F^-C/5 1 2 . IMf F^-f 75 1 4*5 it/ 
ffa? K7^7"5 1 8(i\ -etL-etL. A-Kf ^ 

^F7^f7^y^7x^5 2 o. iMfa? F^-f 
V^^x— X 5 2 2t5£Tf3(?r4A? F^-f 7>f V 
^^jh— X 524 tiotyXfAA'X 5 0 6ffgt§iX 
Ti^&o F^^^i^^MJS^Vb^-^M^KO 

cot- -9 cD^wmmm^ tm lx v ^ s . 

[00 5 6] *03ffl«(CfE«^)±IEiS«MTtt. F 

=2:fl&<Z) j?^7OTyh^-^ m&m 0 "T IBS* * ±f E ^ 

& £ t &X^> a ^ixA>^ffi^ yM y b jl— ^B!^ 
KO"TffifflE*(i. ffl£t£. ffltSC#-fe*yK 75yy^ 
^y^^F\ ^V^Fbr^'rV ^y 7 . ^JFiM (Berno 
ulli)#— F U 7y^A7^^^E'J (RAM) is 

it/W^ffl^^ErU (ROM) frfc^ftS. 
[00 5 7] ^1^7°0^7 A^E3y^— /F^. Ff 
^Xy 7 . HfU?5 1 6. 3e^fV-X^5 19. ROM 
5 OSSfctiRAMS 1 0 tfgfi*l$tu ^tlfeii. 
-f^^yXfA5 2 6, l^H±^77 0 >J^y 3 
y7°P/5A5 2 8, fte7°n/7A^yj.^5 3 0 
fcilfyo/7Af-i ? 5 3 2^, ^-^ii. 37 
V Ffc i^'flf $g£ 3 >b 0 ^.- ^ yA^A 5 0 0 lz*—# 



- F 5 3 4J3iW^X 5 3 6^ £(;iflS<?)ytf >f yr^ 

>f Xt7?, y-AA D 7 F\ ^-T-^^f F^fV «y iyj.fei 

yXfAA'X5 0 6 tf#M§tiTU^^UT7F^-F-f 
y?7x-X54 0£^LT^JSi§g5 0 2 tffiSn^iX 
T^5£fc##^o L^U £ft£>tf)A:fjSS«:*3t. 
7^ WF*°- F . F £ fzlizL-r^^i/ y 

T/t-^x ( usb) com<o J y?? x.-xizx^xm 

WtZtlX^ZhX^o : £^3 ? 5 4 2i«±fl!l0^^7(7) 
m^&iMhttz, trW77544^iWy^7 

-^542tSDi.T. riyb^-^X^fAJi. AMW 

(ESHirf ) £-£tfo 

[00 58] ayt o ^^y^rA5 0 0!l U^E-F 
^yt^-j? 5 4 6o i 9^ioiy.±^y^— F=?Vb° 

d ayt^^?yXfA, ^—7S\ A— y 7 . ^T-y FV 
-y*PC. b°T (peer) g£H. afc(iffl<5Dftjl^^ F V- 
^y-FT^Df#. MWt3Vt^^yXfA5 0 
0 fc^M3ST'±ast^S«^< *3t(±^T^O. 
*7F7-?Si(l n^xyn 7 F7-7 (LA 
N) 5 4 8l3j;^7>fKx>J7^7F7-? (WAN) 5 5 

M»yt°^^^7b7-?, >fyF7*7bfi 
V^— ^t-y Ffcfc^T^LV^OTIi^V^ 
[0 0 5 9] LAN^t-y F^-^JSSTffl^^t ^ 
t^^^yXf A5 0 0(l ^7b7-Ny?7x- 
^SfctiT^T 0 ^ 5 5 2HLTn^/W-y FV-^ 
5 4 8t:fli$M s WM^vhy—PWnCm^&t 

ayb 5 ^3?y^fA5 0 0ll ftSS^t. ^fy^ 
— FOi: a^V-f HxiJ7*7 FV— ^ 5 5 Otci: 
Sfflff Jl±tS^*0^fA 5 5 4 istfiflfitf)^ Sfr 

<. y ) J7/l/*-F^y?7x-X54 0HUyX 
fAA'X5 0 6i:Si5ft.Tt^ 9 FV-^^§il 
/t^S^fe^T. nyb^-^x^fAS 0 O^BHiSL 
ta^7°n^7A^ Sy^L— ;FS fzli^cD—mi. V ^ 

- F y< ^ U f a j li^Bfcf BIS § ixT i v \ 0* S ^ 

[0 06 0] *f6B^HHS^ffitfcv^T. nytw 
5 0 0(1 ^x7fw^gL, CPU5 0 2*\ IB'liSE 
#516, 512. 514. 518. 5 19ifcli^ : £ 
U 5 04O5fe^5r< i: i> 1 ^fcf&li§ix^ASP+y r-f 

jvtx^—yy T?b u^'j^—jy$:mm^m^-^ * ht 



(14) 32002-41299 (P2002-41299A) 



[006 1] ^-y'7?^b 'J^i^— /b-3 0 8tc 
Tfi^ill-Mae 0 0£H6fD:7o— ^-f— Hc^o 
H6T-«i. ^16 0 0(i. iJW7"y'i 9 Hg«2 0 4 
(El 2 ) Mf5S'MJ£-f-£o MS 6 0 0«. AS 
P+^.— i>" (ASP+;7T--f ) ^^y)M)V^fL 

/;^i/'i^b3-F^7X(;tIL, owe. ^fi 
It iW7"yi^h3 14, 3 18. 3 2 0£it/3 
2 2 (03) ^M^-t&T^t^U tn-K£;fx&, 

[0062] t-;W)ll2 0 2^aVTURLt;M^-& 

ymf esfi-ts t ( la 2 ) , i^j&gyi 6 0 
o^ts. u ? b cogfifs fltJdswfitna 602 

^fCZ^ht^mWth . WiUJi. mmts:yrA)V (.h 
tm, .gif, .jpg^-f) , 7M 1/^ b 'J7'^^i>>^ 

M, dav (f^W-f-f^/t'ft) ^y-f/t^J; 
^IW^^yfyy'J^XXb (.aspx. .soap^rt') £ 

#?lBJt(i, ztim^yvvyf-r Z>Xotzm®, 

HTTP'J mMi, AyF5^5X, Mi.(i\ IHTTPHan 

AyF57T^b l J, IHTTPHandler 
"7r9hV" ^ffiffl^i^T, s^ypyA >X?> 
X, Will IHTTPHandler^ yX9 yX^COURLV 9^. 

f£$ti£, doWIRii. A-?T< r4)Vmk 
iiiV'HTTPrJvy b'£. MWx^yY'y Ayx9yx, 
Mi. (f IHTTPHandler -f yxSrS^B^tf^J^-T^ i 

t -> T ^ £ I HTTPHand 1 erFactory ^^XOid^T^ 
r^h'j;5 x^m&h - t £ 77 U ^- ^ a 

>"r^ySEil9S:SlgiJ-rSHTTPU ^IX b fc«u5£&T. 

[0063] ffl^S?|ff^a6 0 2-^KwSfiBA*l8JgiJ§ 

9\^, 9 7X^t'J £#£-$-&3&>if d ^£r«Klr?-£ . 

^ x ifi a yj U >v £ ;fxT ^ •§> ¥ o ^ S: ¥fl®rt htdsb 
iZ, fi7?iKI6 0 3t:j3V^, y»7Xj& s rj>v?-'f A- 

$;£i& t -fe v b $ tit y ? 9^mmth z. t iz x -> x . 

^.tUi, fi7?I16 0 3mit, ny^-OP 
? 7 X tf-fClz 3 >v n° 4 )V § tifStt StiTV^it^^ 
-tim&WBth. 9 ^Xtf*^){^fo 7n- 
{±YESSt7>«tM^II6 1 2tJlttf. M^IKi. 



ztix^^tmmzti&t, ?v~immzftt&Lm. 

[0 0 64] fi7?M6 0 3^\ 9~>X\±*^)\,Z 
ffft Tkfc ipJBr*-S i; , fiS^SMa 6 0 4 ttJ ^ 

M^tb"f",> "System. ASP WebForms. PageFactory" 9 7 
X(0Xz>^ y <-~X9^X^\ ASP£J;t/ASPX^.— I/COM 

yT'j^yr—yny immtz » fls i <?>n&\m 

[006 5] f5S^S^JI6 0 4 CO^tC. »16 00C 

fe^T, w^tffffiJc^aeoe^ffvx iit"Asp+^ 
s r y 7 7- j yzi yf yy y r a )vcrmmzwm-t& wm 

i^f-9mMXhi>. f-^^fiWi, T9"rJ7* 

yy-yy ?ta ivx^m^titzmm'mm^^, z. 
ti to commit , r^f^ — iscoti&mm^-y* 
iSx?h<nmmzm-tJ:oizm&zti& l , *mnr>s>& 

MUffimizm^X. T-^^-r/Ki, ItJBWSryy-W 

[0 06 6] 1 >i7"ayfy77r'f^lfll -r 
- 9 =t ?)V<rrfffiJ3 X XSt*— 9 1 -r'/tx C fStt S ti S 

f7;^^Mft'ftl)^, x-^^E-rVWi:. -r^r 

x h&m®%tfistzftA.$ti& x o wtm*!stst*\-rz 
xw t a* u ic m*« AfL^ comm* ? 'j*9h 

Ait^ tfi! -o -r - ^ ^xVl^fffK § fL^ tmi S'^r £ 
t7y'i? b2r^. M7'yi?Ml #^7"ya:^ 

h iztt? yin ^#frf-s ^ if o frizm-t&tiffi* 

[0067] ASP+ 7tA fUiffiScjffirZtl, ^'-9^ 

^x-^«it*#)jE^S. *«6^lc. tffST-^flfit 
-f— ^ffiitli:, 9^X^im-ti>±{iL\y^}V'Cr l f—9m 
o'Jxbi star W ^W^-SSOo^/^x-^Sit 

>- b ± v a m^o ± 0 %m * omm * ^rr s t - ^ t»t 
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[0068] kSP+y r A MiWcmt^ti. ^-r 
)V (*5<fctfffigte{4. 4W-^fi§it) jWjatSfiS 

kSP+y tA MZft&^&&m.aCO^~V : <r)M- t t<7)7-1 > 

«efS=3r3KIH3 — H&ffjR-TS. —flat, Z&Xr-vy 

t i . -f - ? ^ r /i' £ ts ( t § tetscommti x vi&commco 
a - k us w^tiiR jfta. ^atRa . a 

&;£(4. #ffliR(4. «SB'r-^H=fSWlS^5. 
— MbLX, C++iJtliVbasic£if#£>&. ) 

x. mm%. mz, ^s^wm^-kwisowiii^-f 
yyA iv^m-h^zMw^mmte ± ttS^DSlfliifc: 
=3r & £ -f r=3r v tf&£T&*£> S . 

[00 6 9] ASP+^r-f;Wi. ISS^ll^-K^r-f^ 
t#S<7)»?H=2- . ASP+7 r >f /HCW 

tS^sWSixT^Vvfi-^ Visual Basic^T ifO'r^ * 

J4„ 3jc«Wt, Tn^'^v^-tf-ysfisijp^-y ^'j;^ b 

Sft 5 ^ ^ t § l>zm § iitf d t S ft £ i b tz% h 9 
A y'^mWf^SM ^ — K y r A JVX'h Z> . 
[0070] *i!gr? — h- /^^fiJcf £ t . 3 
W ;^JI6 1 4t:BVvt . h'7 r-f/l^^;^ 

(4 . ^7X11 Jt(4{RSSgH±"CeSfr$- 

Sfcotit ^ ;kf & Z. b tfiX% h . 
rj— Vy r A ivcoay^A )U±, WM-^ — ^yrAMz 

^MJS«4, #5£««i!g«URL >J 7iX b W— SPTJ>4^ 
[00 7 1] kSP+y r A Jitf^— V-?yy^zziV)^A)V 



;p § tut ^ ^ x j i , mmmcom^- ^ -/ >- * § n# . **o 

/ 4 ^ (i ^ y ^ >v § ^ ? 9 x (iT 1 ^ x ^ ttett L# 
S 0 HIS. PSP+yr-lJl-tf—aziyjUrVZti&b. jt 
* cDhSP+y rA)V$: Wimi h ifiS**^ ^ „ i X, . 
ASP+7 r ^HEiESfLS^ii, ^ ywoasifi 

y fzumtnmm* #—xj*&m^xtsp+ yrA m$ 
y xm%\t>^mxfoh « fts^n ^x^-y 

[0072] f—9^'f)vcr>^mzm : mhtzmm^m7 

iZfUt. T-9^)V^mm7 0 0(4. -rXbMI17 
0 2 -C'ASP+7 r ;W:fc^tIf^|) I. ^if o ^St^JWt 

*PI7 1 4 coRTtifctf. 
[0073]f^ b^J17 0 2 T-ASP+7 r MZ'J?%< 

^Ti-iK l . asp+ y r a )vx~m lcommin^ mimm i 

0 4 tittf . m 1 <?3^S36»t<7>fSfB(i. «17 0 6 
A y 1 IziF-tJ; ~j ^r-r U S «y ^"<%@" t "S;>" t; erfflcoft 

nz&ts. 1114^^x^5-7^(4, mzM^wvh*) 
immtKi> smx-tb %z\b zmmt^ xh 

7y- * 7'(4. SiB^— YyrA ;Wf^;tcfflv^ixl.^— 
x*7r^hU i E>''jL-;Hcfi!fli&«#&-rs. ^Jxi4\ H 

x'7*;PbSISj{)\ ZC0mTl±. VB Visual 
Basic) X'fo&Z. b ^^LTl^S 0 

[oo74]si c^sj&sjr o m^^T-^flBtfcuatt 

S^LSi:. ^fl700(4. 7T4Mzm<vaM$ s t>&tP 
fc*aA»^JBrrS-r^b^7 0 8t=Jltf. i^fl 
(4. ±IB«MS7 0 2 IbJKT* S . i>t,Z*?m.Wtf%:rt 
titf, yn-immz-frt&LmTX'rvy°7 1 
tf. SOcofiw^&Sfc. 7n-i4YESSt^-HSL, »t# 
API 7 l 0{;I» i^fllf^ltlt^. 
[007 5] ^«W#oK0fHL^«C. t&tt*D®7 0 
8(4, 7*— ^^x/P^fl&^x— ^^*3ttRI*#ltibiiJt 

m&&T-?m&£&<vmmizmmfr&mm*mirt- 
z.mi (Vm.mi,zm tx±x^fz x a iz , -r- ^flut 
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[0076] ^^-^W^Olf^tSIl*^^;. 7 

t=r-{4^XhiSPI7 0 8fc4H£U mm?T-<)v. mi 
(i\ asp+7 r 4 ;l-^x-^^^";HcBt^ai-r^i=aW^ 

1 Ofcfctf. S£&*&H7 1 OO&fc:, ^tt^f!7 0 8(C 
-TS. itL^OXx-/r7 0 8. 7 10^^712 
£ix£A-e$K„ -f-^flKHi, A/fx^O^X^x ? 

[0077] ^iin— H^^'jl— ;l^6 0 8 (06 ) 

i t ^as-rs - 1 t>mmxhh . 

film £> =3:^ U 3: 7 r -f ;l-^»S L TSfiB n- K 7 

ji, ftawt, miw-ffl^ss^Ttjii^m^'Tfr^s 

[0 0 7 8] zti&cvyx—Xit^ 'MM^—Yyr4)V 

wmmk&rs % iiwti*^ s ft s . t /s 



^^•-x^^^tir *> «t < . -fit. «in=?-F(i. 
mm<^y r 4 Mzm^Tkt-ttf^^-h , htzt^x. * 

[0079] I38t=^-rj0a*!t(i7n— {4. -r— ^^e 

J^JB. ^^^El6^-f-*^II6 0 7^M-f-So * 

V -/ h* A^S3RfflffBtaB!< VB3 - K 7 r >f ;K?3 J: o & 
mm^~Yy r 4 )V*±m-%> » i8{;^tfjg3-F 

»7i- XSr^L, -r— ^tf/Wf- ^«3aSr3lH]0 

ajas-^s, m w^xnm&z&wx . ^m&xvm. 
[ o o 8 o ] m i w«x(4. mt&xv : m<vm.mmmi,z 

S„ ;mf'y7ll jt5a7 0 0Xitf£$tlfz'T~? : £ 

l^x-^ffiitwftiWMJit^v^T, astwrssfiB 

[ 0 0 8 1 ] m 1 ^x-^*f iSOtlW^T-f £ t , ^ 
1804tfcW, Silgr? -K7r^f Atc^ifcfc J: t/W 

y-j^? Yffmi^ix^ ^n.iz^-i^ttfz'r^xv^ 

mM^-Vyr^ H>lz%.lzW%jLtt. Lfztf^X, yJ 

cojux ? tmk£tii±B.wmmizm-f&%mcoy°v7 

tt. feSV^(4. f+XMl 3t-$#iS*>. ttzim 

S 0 

[0 082] ££\ 3^118 0 4 tfc^T. 7^^^Xi? 

-t*£(4 . »18 0 4 tti V iX . ztuzm- SS«3- 
h'S^-TS. *3T2rWLlJ\ MJ18 0 4t^V^T. 

118 0 4(4. S^cDd-fecOl^SrifT^ftS. 4dj£MU8 
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7)Vf^ X bTfo&frt'oiiK Lfzfr-oXWM^— F 7 

<?)fU> 0 £ . If Mtemzmm 7r^W:3f-$tiS. 
MH8 0 4^^^T. ®2H t^XF^'WMR. 

*tJE£S#i-5 if a ipJBr i> X ^ „ i co X z> & 
MH8 0 4i:t5^t. l *f l *rjE£8s-ra\ ifcti. ^ 

1 *fl ffllR£fr W f&Hfif M^^'i^hCi 
Jg3 fc. lmffltRj&^&V ®a 8 

0 4tc*3V>T, J: 0a3t : 5raHW«^5a, Lti^t 
* y'i — feti<J:tfD«jsS-r — ^/wa^i * "ft^tii t , 7 

[00 83] ^318 0 4&BWT, SSl COf—^WM^ 
8 0 6 tcfc V vc , x - * * -TMzffiffii-K § t — ^ ttfjt 

Jl 7U—l±YES8it l Z5j-t&L'Z%m8 0 OiOS^^M 
802 £ii ^XUKV'r-fmmztt LX F 7^-X 

[0 0 84] fX^I806m^T, i^gfUW* 
ys--X«^i8 0 8tJ6*, x-^fl§jt£ji$ir&!P2<0 

^^jit^h^a^^i— x%mi&-?&<, h7^~xm 

JUCOtiiifrcr>7 i —?-mMzm%> . 

[0085]St, *jSfci:t^9#3^SK!B3-H®a 

8 1 Ot^vr^lW'T— ?«jt£jg#TU ;t7Vx? 

t##atf^-f 9*?v*9 Ms&ftsfts. 

»i8 ion ±KwMJfl8 04t mnx% *) . z 
zTn. T-rmmtimfe? a r^mm^^xmm^ 

ms&ftw zcwmmizm-t&mm^- bmm^^-t 
z>„ mm&VT7/i<x fo&m^. urns i oce^t. 
^o-if mzmm^ - f ? w Mzmm&hz. t #t # 



s 0 b«c, ^^wfg^w^aiF[^^si:-r-g>^ 

Jl ^cvffi^mmi. Tu^A^-Fn-FSix 
[0086] Mia8 1 OcD&t^ I^f'y78 1 2 

it. t - ^ ^x^tcftffjf -f - ^ ffim^'^ffi-f-^ * j 

^ § x - ^ «Jt36«-r — ^ ^xVWCffffi^ ^> .7D- 
A-X^a8 0 8tC}£tf„ Ltzfr~oX. Wm8 0SiZt5 

\^x, dzof—rfflkizm*) . mms locfe^t, 
7-y'x 7 bimizm-t^mm^-^m^mm-h . 

r^i ^ f ts^isii, SEaan — vy rA ;w3§ara-r& 

8 12, 8 0 8fcj;t/8 10li -r^T<7)*j!SrJ— F^' 

[0087] fiJBr^T" 778 1 2 A*, t7'yx? FffrtS; 
cOfzmzMfifT^'r— ^mm^f—^^Mzh olf 

^EL^tmmi-ht. 7v-immzfti&tmm.8 1 

X— ^^ex/PtfO F •y7°OMJ18 1 4 tt&4 ^> „ W8 0 

8i3j;V802tMtT ±T1^ fzkotz^ ;mf7A 
— XXf 7 7li, S-f. x— ^^Ex/Frt^lSl^-r'— ^ 
fflit^ffi^tii-ro W8 1 4T'Or : -^ : t-rVH^wmi 
Ox-^S^JXOmL^t;, ®I8 16t\ 3-F 

^ U y ^ffi ffif i . 7 A 9 izmm 3 *u£ "9 , 3 - K 7 

izfmztih. f isy?v yfj* v v F(i. «ag3 
— V7 tA )l-CD$ifo 'Oj&K lzfc> o s Lf^T, 

ii, n— F y y^jt V v F ^iwifffx ix -y FMilt 

[0088] 5W8 1 6(±. _hlBO^a8 1 Ofc J:t/8 
0 4i;^i9MTi3 i 9. -Oftiia- FWfgii. 

l^fi^fj^-T-aiRStiT^vH^L. ioass^^ 

Sr^LTfc«tV^. MJ18 1 6tfOi5ct=. ^ffl^ffl8 1 8 

itza^x . f-i ,; Ef;W;f-3 7 ijli i! S'5 T vivify 

[0089] »18 1 8fcfcivc s ^O^3c0VN°xrat 
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[00 9 0] |'J8 1 8t£tvr. 

^H3»S8 2 0T*PI***T-f S . 
[009 1] iiE^BHti OUtesSi** «fc a fc. #EI<?> 

B^^-F^^^ y^m^hZt^zXh. 

•r/Hi, ^Eilgr7— pcos^l ^/>ti_tas, jfiga- F'tfDlff 
2 i i±tt»|SJgp . tJ J: lA'fil^- Vy t A /vam 3it 

[0092] 09 t^-r^aa^ti^n-ii, -f — ^ 

;b^06O{iPiI6 0 7i)j;y'6 0 Qco^lcomWMMlzm 
^HJfi^SI<7)7n-9 0 0{±, JI18 0 4, 8 1 
0i5iy'8l 6#^«#i§iDSfi!|3— K££f£U 3^ 
319 0 4. 9 1 Oi5j;V9 1 *il3-K^4i^-r 

£l£^T08O7n-h|i»r<fc& o Lfztf-^X. %m 
9 04. 9 1 0*5 it? 9 1 6j5*„ -r— ^x/l/tWfffg 
tm-5fflff8&^-rsiefc:i!Pi8 04 , 8 1 OfciV 

s 1 6 tmncommzft? . l*»u ^sfutrafRia 

7 r A JU&itmt h Wtcfflv ^*U> Z t ififo & * 
[0093] f-^tf^tgfift^l "r—ffflk&ii 

& l vr , Pe3 x - ^ His* 1 KM 3 — N'7r^f;^ff 
IK-T-S . t - ^«JttiSKB3 - K7r-i /I^ffiWSriE 
5£T£> 9 2 0 £ # Wt ^PhIx - ? Sit £ s 

[OO94]01Oii. ^i^-S^fcttioTSS 

Aiwmxhh. yrAMi. K7t>(;^4 
st^^Pl 6 0 0 O-f T/Vi ? h Xfo h , 110 

>\ 7^y3Kl3 tl?-— v N'ii-X ? U 7° h 7"n -y ? 
itJf 7 >fyi6i^21 fc-f— A'ln y h n-/Hf7' 



■5-*. 5 ( a T'&fltUi'WiS^- VyyA >Uso £<va- 
Vl^z^^U) i^fifty^Wie 0 OttiU 
"Cffll^ftS,, a— Fff/n y ^"<script runat=ser 
ver> </script>"ft^S;^ftfc^^TcD3 — F(4. 

*?i7 r a Mzmmx^tih . 

[0095] 11 Hi. Ell O^^TASP+7 rAiV^m 
we Sfjg 3 - F fiJciT & «tg ± o T f« § ttst 
3— V7tA )Vcr>— mx*%>%>« Ell lO^l^^-O- 

m^-VyrA MzX^Xi^LXd t tTV^S 
^.-i/7 7X(l rj WNM^^Jtfc System. ASP. W 
ebForms.Page^^^l^saiV^-CV^S i ^ Sr^LTV^ „ Z. 

<r>9 7z.fyt>c7)3\mmi. ^~'J9 yx^< mmm 
mmm^-&<7)xwm%*T->vy°Tfo&, wmwmt l 

X, ^M.^tlfz'SMy T A Mi "System. ASP. WebForms. 

Page" ^—X9y^a^y^^xxhh. ttSCli, IB 

f -iy'yA ylZ^-t^fitz" Inherits" 

mmm^xrtm^ yxzmm-tz> z tare* h . 

[0 09 6] 9>f >"3i3j:tX4i±. IlWUff-^ 

So 

[0097] m2wz.mz?A yeiz^tifzmMtf 

ftf&Ztl. mL\^fflm*7i?x7 h"DataList"*f^fi£ 
L, ^iX^MyDatafc^'tt-S.. ftSHSt^SlttiV^T. 
ASP+7 T 7pW"a7'o -y ^"<script runat=server> 
</scri pt>"rt(;»§ a i fLT V ^i,-i-^.Xcr>a— V (4 . 

ii, 'Jf^m^b t LXWfflfXZtit:. x-^^e 
x;l-6 o ecoff^p^. D'r^^x hlzffi&t&ffi 

iiT^-^-CtSWS^ (08) . x-^^e-rVPcA^Wr 

mm-t&zktfx%&» 

[0098] yAyl 5 — 3 9(4. fflM^i/s.? hffl 

o^yy'i ^ b o^m,za\^xm^^h a— ¥ 

~t„ h -/yv^^y'i/s.? b(4, ss^-rid^ 

^-yt7'yx ^ h 3 1 4 £0 <fc ^ 5:^-^#;«ayf 
i-^-f 7°«^-7"^'j: ^ i£0aiJiP^-7'^x ^ h 

li, ft&Zixfzt£P^—islZZ<n?A7"cofflm*7"z/z. 
?V*^-f&<nX\ 01 OtcijrrnaW&^-K^'oJt 

[0 09 9] HI l«7-|y22-27tl MyListt^ 
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V&M-to Hi 0cd?4>1 6{z^-f idC t— 7/1/ 

Hi OCDyjyi 6frt><OmWl$-. X^rvTS 10(1 

su^^thi uz5nzti&5-4y2 2—2 7izmi 
%ix&. £pis 1 otc&wt. mi oco^-r 

y 1 6<7)X—V&ft<7ymtt#Vrt&b. "tablelist"^ 

A rr<nWM*ft$ftK& Xfo h htmSfrh . M&Zti 
Si:, mi l(:SS*l45^fy2 2- 2 7<Z>ffiSBfi, f- 
-7/t/^£>$?§srf 4/t(±7^y2 2~~2 7tC^£ 
*ut 3 — h* £ fc#>*0"MyList"to ± a =3:38-612:38: 

{i , - co * 4 rco mm z um-r & «t 3 1= t£t t § *vc ^ & 

COT, 0 1 1 fc:^ £ n — K ££fsS;-r 5 i ^'T £ 
— H.. ifSSfrSfc, £PI8 1 0(i, -f-cori-Kfc 

[0 10 0] |5j«itc, 01 lc05-f V2 9 — 3 4ti:. S'J 
COffi m^y'Jx. 9 V , -ICDii^ti, "template" ^>f7« 

;5Tf?SiJ^7Vx? bT'&So ^m^LTfc, x> 
71/- hcoSW^Vx ? hcOifiJcfci^S^ra— K^'X 
^•y78 1 0 (^7We:3:*rr— ^HSS^itrS^i: 

^tiy ta Mzm^mtix^^t^^dmm^^ti 

h« fiS&.lfcti, Ell lco^-f V3 2*3^3 3<7)"c 
ontro 1 3" tfOU 7 r 1/ >- x tc: J: o T i: ^ tc: s -r 

Ifc^t, -r— ^-rV^e 0 6 (H6)Tifr£ 
S*U> b , £^««f£fcl;ic:coffiffite&^£ra«#, 

[0101] ^MWlftK HI 0£07-fyi 9<7)n— His 
ilXHl lG05-f V3 6 — 3 9TcO-£*L£ttJCE'$-£fflfR 

1 0«7-fVl 9(1 liSlJ^ L "MyLabel"^Wr.g>"label" 

;M ■yeMUZmfiSSt . "r-yiVVx vmma iU'f 

■5 £-7 r A /l^vS # jitf i h #*T# & . 
[0102] f—f^fjuvffikwsxmz'yA y 4 1 
- 5 1 i t>M§ti, jjSHa- b'7T^ /!/(:• 

#ii£;fxjt. 7-f y4 i~5 1 t&(t&3— K«7-f y 

(±, ^^-^ Tyb^Ol/^^^tO— gP(c5r^HTML3- 



7°8 1 6T<7)£<75±3;£:3— F£^-T^i^&£i:V* 

imizmmf--y">\sfrc>'¥WfiztLZ>fiK ztziz&mizm 
tx±$tzti&> 

[ 0 1 0 3 ] HI 1 £5r$-3-h*fi, #^S6W^i7 
^-y7 7-f/K ^^r^j^EI 1 0Hit7r-iM^« 
-9--y\-fM*JS3-K^^LT^So HI lti^r^f 
/k^^-tS t. yrA Mi. M 6 tSH-®a6 lOtc 
KILT ±C^fc j; d {znyj^A JV^tiXh 
7N°>f jvff KjW 1 ^ x 7'^— i/3 yfy~y yrA )W®m 

9yMi. ^-y'/^a, istfiflfi^^U 

^tFJtaoHUcfflv^it^T^S^ Sa^7X<7)3y 
^ M )vu X if> s—i/x? yx(nx ^ti t> . f-fx; ^ 
T^-fe-X^'^T^rV^J; 5 (= r>f^tijj Tfi^ 

; fiii , -flatc^ u t^t ^is^j&^s . 

[0104] -tf-AilK-SAD-te vhr^ SiJj^J; 
t/H^T^S^-f-^TOMKKi:, M&ttzay)U)V£ti 
fz^-y'9 ? X)fti l z%y°*zM\:%i\& . ^coffiM. ^~ 

-y b r >y T^fc v yr4 )vcr)m.tm^m^/m 

ASP+ y t A M%mf : Wt.ir>tl& d h < . r Htf ^fH* 

[oio5] ^.mmm^cr^wmmmmmxt, i 
ix^o *%m<7mmmmi. ( i > i^vjMay\^^ 

y-y-y^tU, (2) l^iil±^)3yb'A— ^i/X 

s . mmmm^mxh k> , ^^^nfi-r s ^yt 

a— ^i/XT-A<7)'SfgM i t 1 t-fi5c ; i?-f--l». Lfzff-oX. * 

[0106] ±iE«BJ3ffl#. se&fi#M3 iy'f-^n * 
s £ i: & < mbmmxmtfcth ^ t tfxz s cor, ^ 

[0107] 
[^IB^oS&S] 

[HHcoffi#=5:fM0H] 

[Hi ] ifwmfo z> usteKffittitts ? ry b 

(^^i-s ^ x 7X- y-f yv i6W^±j£-r s ^ 

[H2 ] ^BJco^SM4ff^JJ-feitS^-vWJfp 
— x^fgcoMilio j; W >-^" u y ^'co^^co^ilco 7 a 
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[03] 




mi 0] 



I <%@ language="VB" Description-Test of the Tablei .ist control" %> 
2 

3 <script runat=server> . 

4 public MyData as New DstaUst 
5 

6 Overrides Sub 1nit() 

7 MyData.Add "Namef 

8 MyData.Add n Name2" 

9 MyData.Add "NameS - 
10 

I I Set MyList.DataSource - MyData 

12 End Sub 

1 3 </sQript> 
14 

1 5 <%%> 

16 <wfc:Tablel_lst id-"Myt_ist* runat=server> 

17 <template:ltsmTemplate runat=server> 

18 <%%> 

19 <wfc:Label id="MyLaber databmdmy="text:DatalterrT runat=sei ver/> 

20 </template:ltemTemplafc> 

21 </wfc:TableList> 
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[HI 1 ] 



Inherits System, ASP.WebForms. Page 



3 Dim MyList as TabieList 

4 Dim conlrol3 as Label 

5 

6 public MyData as New DataList 
7 

8 Overrides Sub lnlt() 

9 MyData. Add "NameT 

10 MyData.Add 1, Name2" 

11 MyData. Add "Name3" 

12 Set MyList. DataSourco - MyData 

13 End Sub 
14 

15 Public Sub _tmp_aspxG BuildControl control0(ByVa1 Ctrl as ContainerControl) 

16 ctrLSetRenderMethodDelegate New RendcrMethod(AddressOf 

17 Me._tmp_aspxO ^Render conlrolO) 

18 _trnp_aspxO :iui!uControlMyList 

19 ctrl.AddParsedSubControl MyList 

20 End Sub 
21 

2? Public Sub _tmp_aspx0 BuildControlMyList 

23 set MyList = new TabieList 

24 MyLisUD = "MyLrsf 

25 set MyLisUtemTemplate - new CompilodTenrip1ateBuildGr(new 

26 Build remplateMethod(AddressOf me._tmp_aspxO BuildControl _control2» 

27 End Sub 
28 

29 Public Sub tmp aspxO_ _BaildControl control2(ByVal Ctrl as ContainerControl) 

30 _ctrl.SetRenderMethodDsiegate New RenderMetnodfAddrossOf 

31 Ms.__tmp_aspxO Render control2) 

32 _tmp_aspxO _BuildControl control3 

33 ~ ctrLAddParsedSub Control control3 

34 End Sub 
35 

3$ Public Sub _tmp_aspx0 DuildControl control3 

37 Set control3 = new Label 

38 contro!3.ID -■ "MyLabel" 

39 End Sub 
40 

41 Public Sub _tmp_aspx0 Render control0(ByVal output as HtmlTextWriter, 

4? ByVal container as ContainerControl) 

43 Call container.Controls(0).RenderControl(output) 

44 output.WrltoC'&vbCRi .F &""&vbCRLF 

45 End Sub 
46 

47 Public Sub __tmp_aspx0 ^Render control2(iiyVal output as HtmlTextWriter, 

48 ByVal container as ContainerControl) 

49 Call container. Controls(0}.RenderControl(output) 

50 output,Write(-&vbCRLF &" ") 
61 End Sub 
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1 Title of I b v c □ t [ c ii 

SERVER-S IDE CODE GENERATION FROM A DYNAMIC WKB PAGE CONTENT FILE 

2 C 1 a lids 



1 . In a server computer system having memory, a method of creating a 
class in memory, wherein the class is used by the server computer system to create 
server-side objects for dynamically rendering web page content, the web page 
content delivered to a client-side computer system and displayed as a web page on 
the client computer system, said method comprising: 

receiving a request from the client specifying a dynamic web page content 

file; 

processing the dynamic web page content file to produce a source code file 
containing source code that represent control objects declared in the web page 
content file; and 

compiling the source code file to produce a class from which a set of 
hierarchical objects can be instantiated to produce web page authoring language that 
produces a web page for display. 

2. A method as defined in claim 1 wherein the dynamic web page 
content file is a server-side declaration datastore. 

3. A method as defined in claim 1 wherein the class is stored in cache 
memory on the server computer system and is available to instantiate objects in 
response to another request specifying the dynamic web page content file, 

4. A method as defined in claim 1 wherein the class is stored on a 
magnetic storage medium and is available to instantiate objects in response to 
another request specifying the dynamic web page content file. 

5. A method as defined in claim 1 wherein the step processing the 
dynamic web page content file comprises: 

parsing the dynamic web page content file to store portions of the file 
into a data model, wherein the data model comprises a plurality of data objects 
linked in a hierarchical manner; 

generating source code related to declaration information based on an 
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analysis of the tUta model during a first phase; 

writing the source code related to declaration information to the 
source code file; 

generating source code related to control object information based on 
an anlaysis of the data model during a second phase; and 

writing the source code related to control object information to the 
source code file during the second phase. 

6. A method as defined in claim 5 wherein the method further 
comprises: 

generating source code related to rendering information based on an 
analysis of the data model during a third phase; and 

writing the source code related to rendering information to the source 
code file during the third phase. 

7. A method as defined in claim 6 wherein the second phase occurs 
once the first phase is substantially complete and wherein the third phase occurs 
once the second phase is substantially complete. 

g, A method as defined in claim 6 wherein the first, second and third 
phases occurs substantially simultaneously. 

9, A method as defined in claim 1 further comprising the following: 
prior to the step of processing the dynamic web page content file, 

determining whether the class related to the received request has been compiled and 
stored in memory; 

if the class has been compiled and stored in memory, skipping the processing 
step, otherwise continue with the processing step. 

10. A computer data signal embodied in a carrier wave by a computing 
system having memory and encoding a computer program for executing a computer 
process creating a class in memory, wherein the class is used by the server computer 
system to create server-side objects for dynamically rendering web page content, the 
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web page content delivered to a client-side computer system and displayed as a web 
page on the client computer system, said computer process comprising: 

receiving a request from the client specifying a dynamic web page content 

file; 

processing the dynamic web page content file to produce a source code file 
containing source code that represent control objects declared in the wsb page 
content file; and 

compiling the source code file to produce a class from which a set of 
hierarchical objects can be instantiated to produce web page authoring language that 
produces a web page for display. 

11, A computer program storage medium readable by a computer system 
having memory and encoding a computer program for executing a computer process 
creating a class in memory, wherein the class is used by the server computer system 
to create server-side objects for dynamically rendering web page content, the web 
page content delivered to a client-sids computer system and displayed as a web page 
on the client computer system, said computer process comprising: 

receiving a request from the client specifying a dynamic web page content 

file; 

processing the dynamic web page content file to produce a source code file 
containing source code that represent control objects declared in the web page 
content file; and 

compiling the source code file to produce a class from which a set of 
hierarchical objects can be instantiated to produce web page authoring language that 
produces a web page for display. 

12. In a server computer system having memory, a method of creating a 
plurality of wsb page responses having dynamically rendered web page content, the 
web page responses delivered to one or more client-side computer systems and 
displayed as a web pages on the client computer systems, said method comprising: 

receiving a request from the client computer system for the web page, 
wherein the request identifies a dynamic web page content file; 

creating a data model to store elements of the dynamic web page content file; 
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generating a source code file related to the dynamic web pa£e content file 
based on tlie evaluation of the data model; 

compiling the source code file to create a compiled class in memory; 

returning a class reference to the server computer system enabling the server 
computer system to instantiate server-side processing objects from that class to 
dynamically generate web page content; 

rendering the dynamic web page content into a web page response for 
delivery to the client computer system; 

conducting the web page response to the requesting client computer system; 

receiving a second request for the web page for the web page, wherein the 
request identifies a dynamic web page content file; 

determining that a compiled class for that dynamic web page content file 
resides in memory; 

returning a class reference to the server computer system enabling the server 
computer system to instantiate server-side processing objects from that class to 
dynamically generate web page content; 

rendering the dynamic web page content into a second web page response; 

and 

conducting the second web page response to the requesting client computer 

system. 

13. A computer program storage medium readable by a computer system 
having memory and encoding a computer program for executing a computer process 
creating a plurality of web page responses having dynamically rendered web page 
content, the web page responses delivered to one or more client-side computer 
systems and displayed as a web pages on the client computer systems, said computer 
process comprising: 

receiving a request from the client computer system for the web page, 
wherein the request identifies a dynamic web page content file; 

creating a data model to store elements of the dynamic web page content file; 

generating a source code file related to the dynamic web page content file 
based on the evaluation of the data model; 

compiling the source code file to create a compiled class in memory; 
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returning a class reference to the server computei system enabling the server 
computer system to instantiate server-side processing objects from that class to 
dynamically generate web page content; 

rendering the dynamic web page content into a web page response for 
delivery to the client computer system; 

conducting the web page response to the requesting client computer system; 

receiving a second request for the web pase for the web page, wherein the 
request identifies a dynamic web page content file; 

detemiiiiing that a compiled class for that dynamic web page content rile 
resides in memory; 

returning a class reference to the server computer system enabling the server 
computer system to instantiate server- side processing objects from that class to 
dynamically generate web page content; 

rendering the dynamic web page content into a second web page response; 

and 

conducting the second web page response to the requesting client computer 

system. 

14. A computer data signal embodied in a carrier wave by a computing 
system having memory and encoding a computer program for executing a computer 
process creating a plurality of web page responses having dynamically rendered web 
page content, the web page responses delivered to one or more client-side computer 
systems and displayed as a web pages on the client computer systems, said computer 
process comprising: 

receiving a request from the client computer system for the web page, 
wherein the request identifies a dynamic web page content file; 

creating a data model to store elements of the dynamic web page content file; 

generating a source code tile related to the dynamic web page content file 
based on the evaluation of the data model; 

compiling the source code file to create a compiled class in memory; 

returning a class reference to the server computer system enabling the server 
computer system to instantiate server-side processing objects from that class to 
dynamically generate web page content; 
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rendering the dynamic web page content into a web page response for 
delivery to the client computer system; 

conducting the web page response to the requesting client computer system; 

receiving a second request for the web page for the web page, wherein the 
request identifies a dynamic web page content file; 

determining that a compiled class for that dynamic web page content file 
resides in memory; 

returning a class reference to the server computer system enabling the server 
computer system to instantiate server-side processing objects from that class to 
dynamically generate web page content; 

rendering the dynamic web page content into a second web page response; 

and 

conducting the second web page response to the requesting client computer 

system. 

15. A computer program product encoding a computer program for 
executing in a computer system a computer process for cTcating a class in memory, 
wherein the class is used by a server computer system to create server-side objects 
for dynamically rendering authoring language elements, the elements are delivered 
to a client-side computer system and processed on the client computer system, said 
process comprising: 

receiving a request from the client computer system for the resource, wherein 
the request identifies a dynamic web page resource; 

processing the resource to generate a source code file related to the resource; 

compiling the source code file to create a compiled class in memory to 
enable the instantiation of objects of the compiled class. 

16, A computer program product encoding a computer program for 
executing in a computer system a computer process for creating a class in memory 
as defined in claim 15, wherein the processing step of creating a data model 
comprises: 

parsing the resource to separate the resource into logical elements and 
identify relationships between the logical elements; 
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creating a plurality of hierarchically related data structures forming a 
hierarchical data model; 

storing portions of the resource in the data structures. 

17. A computer program product encoding a computer program for 
executing in a computer system a computer process for creating a class in memory 
as defined in claim 15, wherein the processing step comprises the following steps: 

performing a first analysis of the resource to generate source code related to 
variable declaration information; 

perforating a second analysis of the resource to generate source code related 
to control object information; 

performing a third analysis of the resource to generate source code related to 
rendering information; and 

storing the source code in the source code file. 

18. A computer program product encoding a computer program 
for executing in a computer system a computer process for creating a class in 
memory as defined in claim 16, wherein the processing step of generating source 
code comprises further comprises the step of generating an intermediate data 
structure, wherein the source code is generated from the intermediate data structure. 

1 9. A computer program product encoding a computer program for 
executing in a computer system a computer process for creating a class in memory 
as defined in claim 1 8, wherein the processing step of generating an intermediate 
data structure further comprises: 

perforating a first analysis of the resource to generate intermediate data 
struc ture elements related to variable declaration information; 

performing a second analysis of the resource to generate intermediate data 
structure elements related to control object information; 

performing a third analysis of the resource to generate intermediate data 
structure elements related to rendering information; and 

generating source code from the intermediate data structure. 

20. A computer program product encoding a computer program for 
executing in a computer system a computer process for creating a class in memory 
as defined in claim 20, wherein the intermediate data structure is a seneric 
description that may be translated into a plurality of source code language files, 
wherein at least one source code file is different from another source code language 
file. 



3 Detailed Description of Invention 
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Technical Field 

The invention relates generally to a web server framework, and more 
particularly to server-side code generation to create control objects that process 
client-side user interface elements of a web page. 

Background of the Invention 

A typical web browser receives data from a web server defining the 
appearance and rudimentary behavior of a web page for display on a client system. 
In a typical scenario, a user specifies a Uniform Resource Locator ("URL") f a global 
address of a resource on the World Wide Web, to access a desired web site. An 
example IJRL is M http://wwvv.inicrosoft.com/'ms,htrn". The first part of the example 
URL indicates a given protocol (i.e., "http") to be used in the communication. The 
second part specifies the domain name (i.e„ 'Svwwanicrosoftcom") where the 
resource is located. The third part specifies the resource (Le., a file called '^ms.htm") 
within the domain. Accordingly^ a browser generates an HTTP (HyperText 
Transport Protocol) request associated with the example URL to retrieve the data 
associated with ms.htm file within the www.rnicrosofl.com domain. A web server 
hosting the www.microsofl.com site receives the HTTP request and returns the 
requested web page or resource in an HTTP response to the client system for display 
in the browser. 

The ii ms.htm" file of the example above corresponds to a web page file that 
includes static HTML (HyperText Markup Language) cods. HTML is a plain-text 
authoring language used to create documents (e.g., web pages) on the World Wide 
Web. As such, an HTML file can be retrieved from a web server by a client browser 
which converts the HTML code to actual visual images or audio components and is 
thus displayed as a web page. On the client computer systems, this process displays 
the web page content defined by the delivered HTML file. Using HTML, a 
developer can, for example, specify formatted text, lists, forms, tables, hypertext 
links, inline images and sounds, and background graphics for display in the browser. 
An HTML file, however* is a static file that does not inherently support dynamic 
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generation of web page content. Web page content is the HTML code that is 
returned to the client for display. Dynamic operation of such relates to a server side 
application that, as a result of processing stops, generates the HTML code prior to 
sending as opposed to just sending predetermined code to client browser. 

In order to handle more complex client-server interaction, server-side 
application programs have developed to handle more complex client-server 
interaction, such as the providing of dynamic content, e,g. s changing stock prices or 
traffic information. The server-side application program processes the HTTP 
request and generates the appropriate HTML code for transmission to the client in an 
HTTP response. For example, a server-side application program can process query 
strings and data from Web-based forms provided by the client in HTTP requests to 
dynamically generate HTML code for transmission in an HTTP response to the 
client. In essence, the server side application can generate an HTML-type file that is 
customized based on information in a request from a client, hi such a case, there is 
no static HTML file that is stored on the sei ver; the HTML file is dynamically 
created at mntime. An exemplary server-side application program may generate 
HTML code using a sequence of one or more formatted text write operations to a 
memory structure. Thereafter, the resulting text is transmitted to a client system in 
an HTTP response, where it is displayed in the browser. 

Developing a server-side application program can be a complex task 
requiring not only familiarity with normal HTML coding that is used to layout a 
Web page, but also with pro^amming basics, including one or more programming 
languages (e.g., C Perl, Visual Basic^ or Jscript). Unfortunately however, many 
Web page designers are frequently graphics designers and editors, who provide the 
human touch but often lack programming experience. Thus, there is a need to 
provide a simplified web page development framework to create web page files that 
allows those with less programming experience to develop web page interfaces 
between server side applications and their respective chants. It is desirable, 
therefore, to provide a development framework to allow a developer to dynamically 
create and process a web page with minimal programming. 

One approach to minimize the progranirning requirements of dynamic web 
page generation has been the Active Server Page (ASP) framework, provided by 
Microsoft Corporation. The ASP framework allows developers to create "ASP" web 
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page files that typically include Visual Basic or Jscript code, as well as other HTML 
code. The ASP file contains declarations or tags that perform various functions as 
well as VB script or J script code, These declarations are generally easier to write 
than writing actual programming code. 

During operation, the HTTP request specifics the ASP file as the desired 
resource and* thereafter, the ASP file is used to generate the resulting HTML code in 
the HTTP response to the client. Furthermore, an ASP file may reference prc- 
developed or third party client- side library components (e.g., client-side ACTIVEX 
controls) as well as data bases or other third party applications to ease a given 
application programming efforts. 

The simplified ASP web page file must be converted at runtime to a script 
that can be interpreted by a script engine. The script engine typically performs the 
various declaration-type commands in the ASP file in a consecutive or synchronous 
manner to achieve the desired result. Compared to files that are compiled and stored 
as executable files, script files run by script engines are generally slower since the 
script engine must perform an interpretation function rather than simply running the 
file. 

One particular problem with compiling a script file into an executable file is 
that there is or maybe a combination of various languages in the script file. For 
example, the script file may include components written in HTML and others 
written in Visual Basic. The script engine uses various operations to interpret these 
elements at runtime, but no compilers exist to translate the different language 
components to a single language, i.e., a single source code file. Moreover, in the 
current server-side application frameworks, the programming required to 
dynamically manage client-side user interface elements (e.g., text boxes, list boxes, 
buttons, hypertext links, images, sounds, etc.) within server-side applications can 
stilt require sophisticated programming skills. As these server-side processes 
become more complex, script engines will not be able to continuously keep up with 
the demands. 

For these and other reasons the present invention has been made. 
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Summary ol the Invention 

The present invention relates to a code generation method and apparatus to 
create an intermediate language of suurce code file from a server-side resource, the 
source code file then beins compiled into an executable class. The executable class 
allows for rapid generation of web page control objects that perform server-side 
functions, including the rendering of client responses. In an embodiment of the 
present invention, the code generation scheme is capable of creating control objects 
connected in a hierarchy to handle event processing and the setting of attributes to 
the specific objects. Furthermore, the code generation method is also capable of 
connecting objects that have been declared using a template. 

In accordance with preferred aspects, the present invention relates to a 
method of creating a class in a server computer system memory. The class is used 
by the server computer system to create servei-side objects for dynamically 
rendering web page content and the web page content is delivered to a client-side 
computer system and displayed as a web page on the client computer system. In 
operation, the server computer system receives a request from the client computer 
system for the web page and wherein the request identifies a dynamic web page 
content file. The server computer creates a data model to store elements of the 
dynamic web page content file, evaluates the data model and generates a source 
code file related to the dynamic web page content file based on the evaluation of the 
data model. Once the source code file is created, the source code file is compiled to 
create a compiled class in memory. The process generally ends with the return of a 
class reference to the server computer system which enables the server computer 
system to use the class. 

In accordance with other preferred embodiments, the method stores the class 
in cache memory on the server computer system. Once stored in cache memory, 
multiple server side page objects can be instantiated from the singular compiled 
class and the original resource is not used again. Each time a request for the web 
page is received, the server computer system determines whether a compiled class 
for that dynamic web page content file resides in memory. If the requested class 
does not exist in memory, it is created. Once the class is located, the server 
computer system instantiates server-side processing objects from that class to 
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dynamically generate web page content. The web page content is then rendered and 
conducted to the client computer system. 

In accordance with yet other embodiments of the present invention, the 
method step of evaluating the data model involves the recursive traversal of the data 
model during a plurality of passes. During each pass, source code is generated and 
written to the source code file based on the evaluation of the data model during that 
pass. The data model is constructed using data structures that linked in a 
hierarchical manner. 

An embodiment of a computer program product in accordance with the 
present invention includes a computer program storage medium readable by a 
computer system and encoding a computer program for executing a computer 
process of creating a compiled class in memory on the server computer. The 
compiled class is used to instantiate server-side processing object to render a 
response corresponding to a requested web page to be displayed on a client 
computer system. An alternative embodiment of a computer program product in 
accordance with the present invention includes a computer data signal embodied in a 
carrier wave by a computing system and encoding a computer program for creating 
the compiled class on the server. 

Detailed Description of the Invention 

An embodiment of the present invention relates to a method of creating a 
compiled class in memory for a particular web page defined by a dynamic web page 
content resource or file. Creating the compiled class involves creating a source code 
file from the web page file. The source code file is then compiled into the class. 
Once a compiled class exists in memory, a page object can be instantiated to render 
the response which is sent back to a client for display, "file page object generally 
involves server-side control objects for processing and generating client-side user 
interface elements which are displayed on the web page. Furthermore, a hierarchy 
of server-side control objects can be declared in the web page file wherein these 
objects ultimately cooperate to generate the resulting authoring language code, such 
as HTML, for display of the web page on the client. 

FIG. 1 illustrates a web server for dynamically generating web page content 
for display on a client in an embodiment of the present invention. A client 100 
executes a browser 102 that displays a web page 104 on a display device of the 
client 100. The client 100 includes a client computer system having a display 
device, such as a video monitor {not shown). An * INTERNET EXPLORER" 
browser, marketed by Microsoft Corporation, is an example of a browsei 102 in an 
embodiment of the present invention. Other exemplary browsers include without 
limitation "NETSCAPE NAVIGATOR" and "MOSAIC". Hie exemplary web page 
104 includes a text box control 106 and two button controls 108 and 110. The 
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browser 102 receives HTML code in the HTTP response 112 from a web server 116 
and displays the web page as described by the HTML code. Although HTML is 
described with reference to one embodiment, other authoring languages, including 
without limitation SGML (Standard Generalized Markup Language) and XML 
(extensible Markup Language), are contemplated within the scope of the present 
invention. 

The communications between the client 100 and the web server 116 are 
conducted using a sequence of HTTP requests 1 14 and HTTP responses 1 12. 
Although HTTP is described with reference to one embodiment, other transport 
protocols, including without limitation S-HTTP, arc contemplated within the scope 
of the present invention. On the web server 1 16, an HTTP pipeline module 1 1 8 
receives HTTP request 1 14, resolves the URL, and invokes an appropriate handler 
120 for processing the request. In an embodiment of the present invention, a 
plurality of handlers 120 to handle different types of resources are provided on the 
web server 116. 

For example, if the URL specifies a static content file 122, such as an HTML 
file, a handler 120 accesses the static content file 122 and passes the static content 
file 122 back through the HTfP pipeline 118 for communication to the client 100 in 
an HTTP response 112. Alternatively, in an embodiment of the present invention, if 
the URL specifies a dynamic content resource or file 124, such as an "ASP+" 
(Active Server Page+) page, a handler 120 accesses the dynamic content file 124, 
processes the contents of the dynamic content file 124, and generates the resulting 
HTML code for the web page 104. Generally, a dynamic content resource* such as 
file 124, is a server-side declaration datastore that can be used to dynamically 
generate the authoring language code that describes a web page to be displayed on a 
client fhe HTML code for the web page is then passed through the HTTP pipeline 
1 18 for communication to the client 100 in an HTTP response 112. 

During its processing, a handler 120 can also access libraries of pre- 
developed or third-party code to simplify the development effort. One such library 
is a server-side class control library 126, from which the handler 120 can instantiate 
server-side control objects for processing user interface elements and generating the 
resultant HTML data for display of a web page. In an embodiment of the present 
invention^ one or more server-side control objects map to one or more user interface 
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elements, visible or hidden, on the web page described in the dynamic content file 
124. 

A handler 120 also has access to one or more non-user-interface server 
components 130 that execute on the web server 116 or on another accessible web 
server, A non-user-interface server component 1 30, such as a stock price look-up 
application or database component, may be referenced in or associated with a 
dynamic content file 124 that is processed by a handler 120. The non-user-interface 
server component 1 30 may process events raised by the server-side control objects 
declared in the dynamic content file 124, As a result, the processing provided by the 
server-side control objects simplifies the programming of the non-user-interface 
server component 130 by encapsulating the processing and generation of the user 
interface elements of a web page, which allows the developer of the non-user- 
interface server component 130 to concentrate on the specific functionality of the 
application, rather than on user interface issues, 

FIG. 2 illustrates a flow diagram of operations for processing and generating 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention. In operation 200, the client transmits an 
HTTP request to the server. The HTTP request includes a URL that specifies a 
resource, such as an ASP+ page. In operation 202, the server receives the HTTP 
request and invokes the appropriate handler for processing the specified resource. 
The ASP+ page is read in operation 203, Operation 204 generates a server-side 
control object hierarchy based on the contents of the specified dynamic content file 
(e.g., the ASP+- page). 

In operation 206, the server-side control objects of the control object 
hierarchy perform one or more of the following operations: Postback event 
handling » postback data handling, state management, and data binding. In operation 
208, each server-side control object in the hierarchy is called to generate (or render) 
data, such as HTML code, for display of client-side user interface elements in the 
web page. Note that, although the term "render" maybe used to describe the 
operation of displaying graphics on a user-interface, the term "render" is also used 
herein to describe the operation of generating authoring language data that can be 
interpreted by client-application, such as browser, for display and client-side 
functionality, A more detailed discussion of the processing operation 206 and the 
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rendering operation 208 is provided in association with FIG. 6* Calls to render 
methods in individual control objects are performed using a tree traversal sequence. 
[Ti at is, a call to the render method of a page object results in recursive traversal 
throughout appropriate server-side control objects in the hierarchy. 

Alternatively, the actual creation of the individual server-side control objects 
may be deferred until the server-side control object is accessed (such as when 
handling postback input, loading a state, rendering HTML code from the control 
object, etc.) in operations 206 or 208, If a server-side control object is never 
accessed for a given request, deferred control object creation optimizes server 
processing by eliminating an unnecessary object creation operation. 

Operation 210 transmits the HTML code to the client in an HTTP response. 
In operation 214, the client receives the HTML code associated with a new web 
page to be displayed. In operation 216, the client system displays the user interface 
elements of the new page in accordance with the HTML code received from the 
HTTP response. In operation 212, the server-side control object hierarchy is 
terminated. Server-side control objects in the hierarcliy are created in response to an 
HTTP request referencing an associated ASP+ page, and destroyed subsequent to 
the rendering of authoring language data (e.g., HTML data). Alternatively, 
operation 212 may alternatively be pexformed after operation 20S and before 
operation 210. 

FIG. 3 illustrates exemplary modules in a web server used in an. embodiment 
of the present invention. The web server 300 receives an HTTP request 302 into the 
HTTP pipeline 304. The HTTP pipeline 304 may include various modules, such as 
modules for logging of web page statistics, user authentication, user authorization, 
and output caching of web pages. Each incoming HTTP request 302 received by the 
web server 300 is ultimately processed by a specific instance of an Interface 
Handler; e.g., IHTTPHandler class (shown as handler 306). The handler 306 
resolves the URL request and invokes an appropriate handler factory (e.g., a page 
factory module 308). 

Tn FIG. 3, a page factory module 308 associated with the ASP+ page 310 is 
invoked to handle the instantiation and configuration of objects from the ASP+ page 
310. The ASP+ page 31 0 is identified or referenced by a unique URL and may be 
further identified by ",aspx" suffix, although other suffixes may be used. When a 
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request for a particular ".aspx" resource is first received by the page factory module 
308, the page factory module 308 searches the file system for the appropriate 
resource or file (e.g., the .aspx page 3 10). The file may contain text (e.g., authoring 
language data) or another data format (e.g., byte-code data or encoded data) that 
may later be interpreted or accessed by the server to service the request. If the 
physical file exists, the page factory module 308 opens the file and reads the file into 
memory. Alternatively, if the requested file exists but has been previously loaded 
into memory, then the resource may not necessarily need to be loaded into memory, 
as discussed in more detail below. If the requested aspx file cannot be found, the 
page Factory module 308 returns an appropriate "file not found" error message, e.g., 
by sending an HTTP "404" message back to the client. 

Once the ASP+ page 310 is read into memory, the page factory module 308 
processes the file content to build a data model of the page (e.g., lists of script 
blocks, directives, static text regions* hierarchical server-side control objects, server- 
side control properties, etc.). The data model is used to generate a source code file 
of a new object class, such as a COM+ (Component Object ModeH-) class, that 
extends the page base class, which is the code that defines the structure, properties, 
and functionality of a page object In an embodiment of the invention, the source 
listing is then dynamically compiled into an intermediate language, and later Just-In- 
Time compiled into platform native instructions (e.g., X86, Alpha, etc.), An 
intermediate language may include general or custom-built language code, such as 
COM+ IL code, Java bytecodes, Modula 3 code, SmallTalk code, and Visual Basic 
code. In an alternative embodiment, the intermediate language operations may be 
omitted, so that the native instructions are generated directly from the source listing 
or the source file (e.g., the ASP+ page 310). A control class library 312 may be 
accessed by the page factory module 308 to obtain predefined server-side control 
classes used in the generation of the control object hierarchy. 

The page factory module 308 creates a page object 314 from the compiled 
class, wherein the page object 314, which is a server-side control object that 
corresponds to the web page 1 04 shown in FIG. 1 . Hie page object 3 14 and its 
children (i.e., a text box object 3 18, a button object 320, and another button object 
322) comprise an exemplary control object hierarchy 316. Other exemplary control 
objects are also contemplated in accordance with the present invention, including 
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without limitation objects corresponding to the HTML controls in Table 1 
(discussed below), as well as custom control objects. The page object 314 logically 
corresponds to the web page 104 of FIG, 1. The text box object 31 S corresponds to 
the text box 106 in FIG. 1. Likewise, the button object 320 corresponds to the add 
button 1GS in FIG. 1 , and the button object 322 corresponds to the delete button 110 
in FIG. 1 . The page object 3 14 is hierarchically related to other control objects on 
the server. In one embodiment, a page object is a container object that hierarchically 
contains its children objects. In an alternative embodiment, other forms of 
hierarchical relations may be employed, including a dependency relationship. In a 
more complex control object hierarchy with multiple levels of children, a child 
object can be a container object for other child objects. 

In the illustrated embodiment, the control objects in the control object 
hierarchy 316 are created and executed on the server 300, and each server-side 
control object logically corresponds to a corresponding user-interface element on the 
client. The server-aide control objects also cooperate to handle postback input from 
the HTTP request 302, to manage the states of server-side control objects, to 
perform data binding with server-side databases, and to generate authoring language 
data (e.g,, HTML code) used to display a resulting web page at the client, fhe 
resulting authoring language data is generated (i,e,, rendered) from the server-side 
control object hierarchy 3 1 6 and transmitted to the client in an HTTP response 324. 
For example, resulting HTML (or other authoring language) code may reference 
ACTTVEX-type controls or other HTML constructs that yield client-side user 
interface elements (e.g., control buttons, text boxes, etc) when processed by a 
browser. 

3y virtue of declarations made in the ASP-f pase 310, server-side control 
objects may access one or more non-user-interfkee server components 330 to 
provide interaction between the non-user-interface server component 330 and client- 
side user interface elements. For example, in response to postback input, server-side 
control objects can raise server-side events to the non-user-interface server 
components registered for those events. In this manner the non-user-interface server 
component 330 can interact with the user through user interface elements without 
programming the code required to display and process these elements. 
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FIG. 4 illustrates contents of an exemplary dynamic content file in an 
embodiment of the present invention. In the illustrated embodiment, the file 400 
contains plain-text declarations in an exemplary dynamic content file format (e.g., 
ASP+), Each declaration provides instructions to the page factory module 308 that 
reads the file 400, creates the class, invokes the appropriate server-side control 
objects which ultimately render HTML code or any other authoring language for 
transmission to the client in an HTTP response. 

The first line of the file 400 includes a directive between delimiters "<%@" 
and "%> " in the format: 

<%@ directive {attribute— value} %> 
where directive may include without limitation **page", "cache" or '"import". 
Directives aie used by the page factory module 308 when processing a dynamic 
content file to detenriine such characteristics as buffering semantics, session state 
requirements, error handling schemes, scripting languages, transaction semantics, 
and import directions. Directives may be located anywhere within a page file. 

In the second line, <3itrnl> is a standard HTML starting tag* which is written 
to tlie source code file as a literal text such that no additional processing takes place 
on the information in order to render the resulting HTML code other than a 
straightforward "write" command. In HTML, the <html> indicates the beginning of 
the HTML file and is paired with the closing tag on line 21, </html>, which is also a 
literal. 

A code declaration block is located at lines 3-10 of the file 400. Generally, 
code declaration blocks define page objects and control object member variables and 
methods that are executed on the server. In the format: 

<script runat = "server" [language = "Iangitage"][src = "externalftle**\> 



</script> 

where the language and sre parameteis are optional. In an embodiment of the 
present invention, code declaration blocks are defined using <script> tags that 
contain a "runat" attribute having a value set to "server". Optionally, a "language" 
attribute may be used to specify the syntax of the inner code. The default language 
may represent the language configuration of the overall page; however, the 
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"language" attribute in the code declaration block allows a developer to use different 
languages within the same web page implementation including, for example, J script 
and PERL (Practical Extraction and Report Language). The "<script>" tag may also 
optionally specify a "src" file, which is an external file from which code is inserted 
into the dynamic content file for processing by the page compiler. It should be 
understood that the disclosed syntax is used in one embodiment, however, 
alternative embodiments may employ different syntaxes within the scope of the 
present invention. 

In FIG, 4 t two subroutines are declared in Visual Basic format within the 
code declaration block: AddButton_Click and DeleteButton_Click. Both 
subroutines take two input parameters, "Source" and **E** 9 and are called when a 
client-side click event is detected on the corresponding button. In the 
AddButton_Click subroutine, the text in a UserName text box is concatenated on to 
the word "Add" and loaded into the Text data member of Message. In the 
OeleteButtonClick subroutine, the text in the UserName text box is concatenated 
on to the word *T)elete" and loaded into the Text data member of Message, 
Although not shown in FIG, 4, member variables of server-side control objects may 
be declared in the code declaration block of the file 400. For example* usins a 
Visual Basic syntax, the key word "DIM" declares a data variable of a server-side 
control object. 

A "code render block" (not shown) can also be included in a dynamic 
content file. Code render blocks can contain an arbitrary amount of code that 
executes at page render time. In an embodiment of the present invention, a code 
render block executes in a "rendering" method that executes at page render time. 
Other portions of code can be executed in that rendering method. A code render 
block satisfies the following format (although other formats are contemplated in 
alternative embodiments): 

<% InlineCode %> 

where InlineCode includes self-contained code blocks or control flow blocks that 
execute on the server at page render time. 

Inline expressions may also be used within an expression render block 
delimiters "<%^ " and "%> " using the exemplary syntax: 

<%= InlineExpression %> 
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where the expression contained in an InlineExpression block is ultimately 
encompassed by a call to "RG$ponsG.WTite(InIineExpressiony* in a page object, 
which writes the value resulting from InlineExpression into appropriate place holder 
in the declaration. For example, InlineExpressions may be included in file 400 as 
follows: 

<font sb:e = "<% =x%>" > Hi <%=Name%>, you are <%=Agc%>! </font> 

which outputs a greeting and a statement about a person's age in a font stored in the 
value "x". The person's name and age are defined as strings in a code declaration 
block (not shown). The resulting HTML code is rendered at the server for 
transmission to the client in the HTTP response so as to include the values of the 
InlineExpressions at appropriate locations: 

<font size = "12"> Hi Bob, you are 35 ! 

On line 1 1 of file 400, <body> is a standard HTML tag for defining the 
beginning of the body of the HTML document. On line 20 of file 400, the closing 
tag, </body>, is also shown. Both the <body> and </body> are literals in an 
embodiment of the present invention. 

Within the body section of the HTML file 400, on line 12, the starting tag, 
<form> 3 of an HTML form block is found in FIG. 4. The ending tas, </form>, of 
the form block is found on line 19 of the HTML file 400, An optional parameter 
**id" may also be included in the HTML control tag, <form>, to associate a given 
identifier with the form block, thereby allowing multiple form blocks to be included 
in a single HTML file. 

On line 18 of file 400, a server-side label, identified by "Message", is 
declared. The "Message" label is used in the code declared at lines 5 and 8 of the 
file 400 to display a label on the web page. 

Within a form block, three exemplary HTML control tags are shown, 
corresponding to the user interface elements 106, 108, and 110 of FIG. 1. The first 
user interface element is declared on line 1 3 of the file 400 corresponding to a 
textbox. The text literal "User Name:" declares a label positioned to the left of the 
textbox. The input tag with type='Text" declares a textbox server-side control 
object having an id equaling "UserName" as a server-side control object that renders 
a textbox client-side user interface element. Lines 1 5 and 1 6 of file 400 declare the 
client-side user interface elements shown as buttons 108 and 110 of FIG. 1, 
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respectively. Note that the "OnClick" parameter specifies the appropriate sub- 
routine declared in the code declaration block of the file 400, As such, the 
server-side button control objects generated in response to the declarations in file 
400 render the HTML code for the client-side buttons and an associated script for 
implementing the button click events. 

The textbox and buttons declared in file 400 are examples of HTML server 
control declarations. By default, all HTML tags within an ASP+ page are treated as 
literal text content and are programmatically inaccessible to page developers. 
However, page developers can indicate that an HTML tag should be parsed and 
treated as an accessible server control declaration by marking it with a *Vunat" 
attribute with a value set to "server". Each server-side control object may optionally 
be associated with a unique ts id" attribute to enable programmatic referencing of the 
corresponding control object. Property arguments and event bindings on server-side 
control objects can also be specified using declarative name/value attribute pairs on 
the tag element (e.g., the OnClick equals "MyButton Click" pair). 

In an embodiment of the present invention, a general syntax for declaring 
HTML control objects is as follows: 

<HTMLTag id = "Optional Name" runat = server > 



</IITMLTag> 

where the OptionalName is a unique identifier for the server-side control object- A 
list of HTML tags and the associated syntax and COM+ class that may be supported 
are illustrated in TABLE 1 , although other HTML tags are contemplated within the 
scope of the present invention. 
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HTMJ-L'iia 


isv<impEc- 


covr+ cinss 








<a> 


<a id = "My Anchor" runat — server> My 


AnchorButton 




Link </a> 




<img> 


<img id = "My Image" runat = server> 


Image 


<span> 


<span id = "MyLabel" runat = server> 


Label 




</span> 




<div> 


<div id = "MylMv" runat = server>Some 


Panel 




contents</div> 




<form> 


<fonn id = "MyForni" runat = server> 


FqrmControl 




<^form> 




<select> 


<select id = "MyList" runat = server> 


DropDownList 




<option>One</option> 






<option>Two<foption> 






<option>Three</option> 






</select> 




<input type = 


<input id = **MyFile" type = file runat = 


Filelnput 


file> 


server> 




<input type — 


<input id = "MyTextBox" type - text> 


TextBox 


text> 






<input type = 


<input id = "MyPassword" type = 


TextBox 


password> 


passwcml> 




<input type = 


<input id = "MyReset" type = reset> 


Button 


re set > 






<input type = 


<Uiput id = "MyRadioButton" type = radio 


RadioButton 


radio 


runat = server> 




<input type = 


<input id = "MyCheck" type = checkbox 


CheckBox 


checkbox> 


runat =server> 




<input type = 


<input id = "MyHidden" type = liidden 


IliddenField 


hiddcn> 


runat = server> 




<itiput type « 


<input type = image sre = "foo.jpg" runat = 


TrnageButton 


image> 


server> 




<input type = 


<input type = submit runat - server> 


Button 


submit> 






<input type = 


<input type = button runat = server> 


Button 


button> 






<button> 


<button id = MyButton runat - server> 


Button 


<textarea> 


<textarea id = "My Text" runat = scrver> 


TcxtArca 



This is some sample text 
<7textarea> 



TABLE 1 

In addition to standard HTML control tags, an embodiment of the present 
invention enables developer to create re-u&able components that encapsulate 
common programmatic functionality outside of the standard HTML tag set. These 
custom server-side control objects are specified using declarative tags within a page 
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file. Custom server-side control abject declarations include a "runat" attribute with 
a value set to "server" Optionally, the unique "id" attribute may be specified to 
enable programmatic referencing of the custom control object. In addition, 
declarative name/value attribute pairs on a tag element specify property arguments 
and event bindings on a server-side control object. In-line template parameters may 
also be bound to a server-side control object by providing an appropriate template" 
prefix child-element to the parent server control object, A format for a custom 
server-side control object declaration is: 

<servercntrlclassname id="OptionatName " [propertyname= "propval"] 
runat=server/> 

where server cn trie! ass nam e is a name of an accessible server control class, 
GptionalName is a unique identifier of the server-side control object, and propval 
represents an optional property value in the control object. 

Using an alternative declaration syntax, XML tag prefixes may be used to 
provide a more concise notation for specifying server-side control objects within a 
page, using the following format: 

<tagprefbc.class7iame id = "OptionalName " runat — server/> 

where tagprefix is associated with a given control name-space library and classname 
repiesents a name of a control in the associated name-space library. An optional 
propertyvalue is also supported. 

With reference to FIG. 5, an exemplary computing system for embodiments 
of the invention includes a general purpose computing device in the form of a 
conventional computer system 500, including a processor unit 502, a system 
memory 504, and a system bus 506 that couples various system components 
including the system memory 504 to the processor unit 500. The system bus 506 
may be any of several types of bus structures including a memory bus or memory 
controller, a peripheral bus and a local bus using any of a variety of bus 
architectures. The system memory includes read only memory (ROM) 508 and 
random access memory (RAM) 510. A basic input/output system 512 (BIOS), 
which contains basic routines that help transfer information between elements within 
the computer system 500, is stored in ROM 508. 

The computer system 500 further includes a hard disk drive 512 for reading 
from and writing to a hard disk, a magnetic disk drive 5 14 for reading from or 
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writing to a removable magnetic disk 516, and an optical disk drive 5 1 8 for reading 
from or writing to a removable optical disk 519 such as a CD ROM, DVD, or other 
optical media. The hard disk drive 512, magnetic disk drive 514, and optical disk 
drive 51 8 are connected to the system bus 506 by a hard disk drive interface 520, a 
magnetic disk drive interface 522, and an optical drive interface 524, respectively. 
The drives and their associated computer-readable media provide nonvolatile storage 
of computer readable instructions, data structures, programs, and other data for the 
computer system 500. 

Although the exemplary eiivironmeiit described herein employs a hard disk, 
a removable magnetic disk 516, and a removable optical disk 5 19* other types of 
coraputer-i cadable media capable of storing data can be used in the exemplary 
system. Examples of these other types of computes-readable mediums that can be 
used in the exemplary operating environment include magnetic cassettes, flash 
memory cards, digital video disks, Bernoulli cartridges, random access memories 
(RAMs), and read only memories (ROMs), 

A number of program modules may be stored on the hard disk, magnetic disk 
516, optical disk 519, ROM 508 or RAM 510, including an operating system 526, 
one or more application programs 528, other program modules 530, and program 
data 532. A user may enter commands and information into the computer system 
500 through input devices such as a keyboard 534 and mouse 536 or other pointing 
device. Examples of other input devices may include a microphone* joystick, game 
pad, satellite disli, and scanner. These and other input devices are often connected to 
the processing unit 502 through a serial port interface 540 that is coupled to the 
system bus 506. Nevertheless, these input devices also may be connected by other 
interfaces, such as a parallel port, game port, or a universal serial bus (USB). A 
monitor 542 or other type of display device is also connected to the system bus 506 
via an interface, such as a video adapter 544. In addition to the monitor 542, 
computer systems typically include other peripheral output devices {not shown), 
such as speakers and printers. 

The computer system 500 may operate in a networked environment using 
logical connections to one or more remote computers, such as a remote computer 
546. The remote computer 546 may be a computer system, a server, a router, a 
network PC, a peer device or other common network node, and typically includes 
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many or all of the elements described above relative to the computer system 500. 
The network connections include a local area network (LAN) 548 and a wide area 
network (WAN) 550. Such networking environments are commonplace in offices, 
enterprise-wide computer networks, intranets, and the Internet, 

When used in a LAN networking environment, the computer system 500 is 
connected to the local network 548 through a network interface or adapter 552. 
When used in a WAN networking environment, the computer system 500 typically 
includes a modem 554 or other means for establishing communications over the 
wide area network 550, such as the Internet The modem 554, which may be 
internal or external, is connected to the system bus 506 via the serial port interface 
540. In a networked environment, program modules depicted relative to the 
computer system 500, or portions thereof, may be stored in the remote memory 
storage device. It will be appreciated that the network connections shown are 
exemplary, said other means of establishing a communication link between the 
computers may be used. 

In an embodiment of the present invention, the computer 500 represents a 
web server, wherein the CPU 502 executes a page factory module 308 on an ASP+ 
file stored on at least one of storage media 51G 3 512, 514, 518, 519, or memory 504. 
HTTP responses and requests are communicated over the LAN 548 which is 
coupled to a client computer 546. 

The process 600 performed by the page factory module 308 is illustrated in 
Hie flow chart shown in FIG, 6 where process 600 senerally corresponds to the 
process of Generating a Control Object Hierarchy 204 (FIG. 2). Process 600 
converts an ASP+ page (also referred to as an ASP+ file) into a compiled, object- 
code class which is then loaded into memory to instantiate the control objects 314, 
318, 320 and 327 (FIG. 3). 

fhe page creation process 600 begins after the server receives a request for a 
URL at operation 202 (FIG, 2). Following the receipt of the request, parse operation 
602 parses the requested URL to determine which resource is requested. Resources 
may include static files (.htm, .gif, jpg, etc.), directory browsing activation, DAV 
(digital audio/video) files as well as dynamic content requests (.aspx, .soap, etc), 
which the present invention is designed to handle. Incoming HTTP requests 
received by the server are ultimately processed by a specific instance of a handler 



(56) 3200241299 (P200241299A) 



class, e.g., an IHTTPHandler class. Through the use of the handler factories, e.g., 
IHTTPHandler "factories," a pluggable architecture is provided that resolves the 
actual resolution of URL requests to handler instances, e.g., IHTTPHandler 
instances. This resolution is facilitated using application configuration settings that 
can map an incoming TjRL*s file-extension and an HTTP command to a factory 
class, e.g., an IHTTPHandlerFactory class ultimately responsible for creating an 
appropriate handler instance, e.g., an IHTTPHandler instance. Although the parse 
operation can identify a variety of resources through the pluggable architecture, the 
remainder of the discussion will focus on an HTfP request that identifies v. dynamic 
web page content resource, and more particularly on a dynamic web page content 
file, such as an .aspx or ASP+ page or file. 

Once the actual resource is identified at parse operation 602, check operation 
603 checks the memory to determine if the class exists in memory. In order to 
determine whether the class has been compiled either check operation 603 searches 
for the class in memory by name by searching for a flag that was set when the class 
was compiled. Either way check operation 603 searches for an indicator that the 
compiled class has already been compiled and stored. If the class is in memoiy, 
flow branches YES to instantiate operation 612. Instantiate operation instantiates 
control objects from the compiled class. If check operation 603 determines that the 
class is not being compiled, then flow branches NO to locate operation 604. 

If check operation 603 determines that the class does not exist in memory, 
locate operation 604 searches for and locates the specific resource and reads the file 
into memory. A base class, such as "System.ASP. WehForms ■PageFactory" class, 
provides a handler factory implementation that handles the instantiation and 
configuration of ASP and ASPX pages. If the resource, in this case a physical 
dynamic web page content file, is not found, an appropriate error message is 
returned. 

Following the locate operation 604, the process 600 continues with parse 
create operation 606, which parses the resource, such as an ASP+ die. fhe 
parse/create operation 606, reads the ASP+ file, declaration by declaration, and 
creates a data model from information gleaned while parsing. A data model is data 
structure, containing elements that are related to the elements of the active content 
file from which source code can be derived. The data model contains structural 
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elements that were referenced in the active content file and these elements are 
connected so as to represent the structure of the resulting control objects of the 
active server page. In an embodiment of the invention, the data model is a 
combination of objects that are linked in a hierarchical tree structure. 

Each declaration of the web content file has certain elements that indicate 
how to create the data model as well as information to be stored in the data model. 
For example, if the declaration is a literal text declaration then the data model only 
needs to contain the information in such a manner that the text will be inserted in the 
proper location. However, if the declaration indicates that there is a nested control 
object, then the data model must be created that follows the nesting as declared in 
the ASP+ file. In essence, the data model will contain an object for each of the 
declarations, and each object will contain information related to whether child 
objects exist for each object. 

Once the ASP+ file has been parsed and the data model has been created, an 
optional create operation 607 may be performed. Create operation 607 analyzes the 
data model and creates an intermediate data structure which is an abstraction of the 
source code, e.g., the source code file that is to be created, as discussed below. In 
essence the intermediate data structure is a generic data structure that describes code. 
Hie intermediate data structure has an upper level data structure that describes the 
classes. For each class there may be another level data structure that has the class 
name and a list or array of the methods. Further, each method is itself a data 
structure having various elements such as statements and declarations. The 
statement may then include items such as expressions, data calls, etc. 

Once the ASP+ file has been parsed and the data model (and optionally, the 
intermediate data structure) has been created, create source code module 608 creates 
the necessary source code through an analysis of the data model, typically writing 
various lines of code for each declaration found in the ASP+ file. In general, this 
step involves the straightforward translation of known declarations and other 
information in the data model into code. Such translations are either hard coded into 
the application that performs the translation or each translation may be stored in a 
lookup table. Lookup tables of this sort can be created to supply the proper 
translation for almost any language, yet the use of object oriented source code 
languages simplifies the compilation into COM or COM+ classes to take advantage 
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of existing COM or COM+ libraries, (Exemplary source code languages include 
C++ or VBasic.) Moreover, if an intermediate data structure is created at operation 
607, then the translation becomes even more straightforward. In such a case, the 
data structure is significantly closer to being a generic source code language file 
such that the translation may be merely the addition of proper lexicon and syntax to 
create a source code file for a particular source code language. 

The ASP+ file declares a particular source code language for the resulting 
source code file. If no language has been declared in the ASP+ file, then a default 
language, such as Visual Basic, may be used, fhe resulting source code file, 
generated from the data model or from the intermediate data structure, is essentially 
the type of sophisticated source code file a programmer would have to write if that 
programmer was to take advantage of the server-side control object hierarchy and 
did not have the benefit of this code generation tool. 

Upon completion of the source code file, compile operation 614 compiles the 
source code file, creating a compiled class in object code or other executable form. 
Alternatively, the class could be compiled into byte codes or other language that can 
iun on a virtual machine. Compiling the source code file involves the use of a 
compiler designed to compile the source code language found in the source code 
file. The class may then be called by instantiate operation 616 to create the page 
object and resulting control objects for the web page. The instantiate operation, if 
not explicitly provided in the URL request is an implicit operation as part of the 
URL request for a particular resource. 

Once the ASP+ file has been compiled into a page class, the class remains 
available for future requests. Therefore, the process of generating source code for 
the ASP+ file only needs to happen once and later requests can take advantage of the 
compiled class, instantiating necessary objects as required. The compiled class may 
be cached for a short period of time and/or the compiled class may be stored to disk. 
Tndeed, once the ASP+ file has been compiled, it is not necessary to touch the 
original ASP+ file again. Of course if the ASP+ file is modified, then the 
compilation process is repeated to update the page class. An appropriate flag or 
other indicating mechanism can be used to determine whether the ASP+ file has 
been updated, therefore enabling automatic class updates. Alternatively, the 
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responsibility of removing the cached class upon updating the ASP+ up to the web 
page file can be left to the developer. 

Details associated with the creation of the data model are shown in FIG. 7. 
The data model creation process 700 begins as test operation 702 determines 
whether there are any declarations in the ASP+ file. If there are no declarations to 
be compiled, such as in a pure HTML file, flow branches NO to the end of the 
process 714. 

If there is at least one declaration in the ASP+ file., as determined at test 
operation 702 f flow branches YiJS to set operation 704, which gets the first 
declaration in the ASP+ file. The information from the first declaration is then 
stored in a data structure by store operation 706. Not oiily is the actual declaration 
stored in the data structure, but also information related to the first declaration can 
be stored in the data structure such as whether the declaration declares a container 
type control having children ox whether the declaration declares directives, etc. 
Since the web page is an ASP+ file, it typically has, as a first declaration, a 
directives tag. The directives tag includes various directives, e.g,, information 
between the delimiters "<%@" and the "%>" as shown in line 1 in FIG. 4, It should 
be understood that the delmriteis shown in FIG. 4 are merely exemplary and other 
choices are possible, The directives supply information to the page factory module 
that is used in creating the source code file. For example, the directives shown in 
FIG. 4 at line 1 indicate, for example, that the default language that should be used is 
VB (i.e., Visual Basic), among other things, 

Once the first declaration has been retrieved and stored in a data structure, 
the process 700 continues with test operation 708 which determines whether there is 
another declaration in the file. This operation is similar to operation 702 described 
above. If there are no more declarations, flow branches NO to end step 714. If there 
is another declaration, flow branches YES to get operation 710, which gets the next 
declaration. 

Following the retrieval of the next declaration, store operation 708 stores 
information related to the next declaration in a different data structure which is 
linked to the other data structures of the data model. As discussed above with 
respect to the first declaration, the information stored in the data structure may 
include not only the literal text of the next declaration but also information derived 
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from the literal text. As such, the data structure can be linked to the first data 
structure in a hierarchical manner if necessaiy. 

Following the storing of the information in the next data structure, flow 
branches back to test operation 70S which determines whether the resource file, e.g., 
the ASP+ file, has any more declarations to read into the data model. If not, flow 
branches NO to the end of the process. However, if test operation 708 determines 
that there are more declarations, then flow branches YHS to get operation 710 which 
gets the next declaration. Following get operation 710, store operation 708 stores 
information related to next declaration as described above. These steps 708, 710, 
and 712 continue until all declarations are retrieved in a sequential manner and 
stored in data structures. The data structures may be linked together in a hierarchical 
manner wherein nested objects, children, nodes or sub-elements of parent objects, 
are connected so that they are identifiable as sub-elements. 

Create source code module 60S (FIG, 6) uses this data model to create the 
source code file of a particular source code language. It is important to note that the 
process of creating the souice code file from the data model depends on the source 
code language. That is, a source code file written in a particular language typically 
has some specific format requirements, e.g., that all variable declarations precede the 
use of those variables. As such, since the compiler for that language is called, the 
proper program instructions must be placed in their proper locations within the 
source code file. In order to accomplish this task, the ASF+ file must be evaluated 
to determine what unique elements or features are in the file and the file must then 
be processed to produce the source code file. Since the source code file typically 
requires that a first set of elements or declarations must be at the beginning of the 
file, such as variable declarations, the entire data model should be analyzed for this 
information. Similarly since object information should be in the middle of the file, 
the entire data model should be analyzed for this information, during a second phase 
of the process, following the first phase of the process. 

These phases are the functional process of determining the separate portions 
of code that should be written to the source code file (or intermediate data structure 
at operation 607), wherein the separate portions are logically combined based on 
resulting location within the source code file. As such, the phases may be 
considered "passes" or traversals of the singular data model and thus occur 
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consecutively. Alternatively however, the phases may occur as separate parallel 
processes, the results of the separate processes being merged into one source code 
file wherein the processes evaluate either the singular data model 01 separate copies 
of the data model In yet another alternative, the functional processes or phases of 
determining and writing the separate portions of code may be performed during a 
single traversal, where the source code is selectively written to separate portions of 
the source code file or where the portions are written to separate files that are 
merged or linked to provide the proper connection between logical portions of 
source code. Therefore, although the separate analyses are described herein as being 
performed in a substantially consecutive manner, i.e., one after another, the analyses 
may be split and performed in a substantially simultaneous manna , 

The operation or flow shown in FIG. 8 relates to an embodiment that 
generates source a code file relatively directly from the data model, i.e., omitting 
operation 607 shown in Fig. 6. The embodiment geneiates a source code file, such 
as a VB code file, where the variables must be declared in the beginning and the 
objects and methods follow the variable information. The create source code 
process 800 shown in FIG. 8 illustrates the separate phases as "passes" of the data 
model and as such, makes three passes through the data structures of the data model. 
In the first pass, the process is looking for variable and declaration information. In 
the second pass, the process is looking foi object creation information* and in the 
third pass process 800 is looking for code rendering information. 

The first pass begins as traversal operation 802 traverses the data model for 
variable and other declaration information. This step begins by analyzing the first 
data structure of the data model created by process 700, During the analysis of the 
first data structure, the process determines whether any specific lines of source code 
should be written to the source code file related to declarations. 

Once the analysis of the first data structure has been completed, operation 
804 generates and writes source code related to the variable and declaration 
information to the source code file, A writer object may be called to simply write 
the text given to it to die source code file. Thus, a call to the writer object includes 
both a parameter of the source code file name and a text siring of the syntax for the 
particular programming language related to the variable or declaration information. 
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Alternatively, the text may be copied or otherwise written into the source code file 
using other known methods. 

Operation 804 also must determine the proper syntax to deliver to the writer 
object. In essence, if the current data structure represents a server side control, 
operation 804 generates source code for it. Otherwise 804 copies it to the source 
code file. In essence, Operation 804 may do one of three things. First, generate 
operation 804 may determine that the information in the ASP+ file is literal text and 
as such, should be written directly to the source code file. This may be the case 
where an HTML tag is inserted in the ASP+ file and in this case, no source code 
declaration is generated^ instead the information is simply copied to the source file. 
Second, the operation 804 may determine that the text requires a simple translation, 
a one to one association with a proper syntax form for the specific source code 
language. Operation 804, in such a case, will either look up the one-to-one 
translation or, if hard-coded in the page factory module, the one-to-one translation is 
performed and the resulting information is supplied to the writer object. Third, if a 
one-to-one translation is not available, the operation 804 may determine that a more 
complex translation is required and as such may call a module or subsequent look-up 
table operation to perform the operation of creating the proper source code syntax to 
be conducted to the writer object Typically, for declaration information the 
translation is straightforward. 

Once operation 804 generates and writes source code for the first data 
structure, test operation 806 detects whether there are any more data structures in the 
data model to be analyzed. If there are more data structures to be analyzed during 
this first pass of the data model, flow branches YES to the beginning of process 800 
in that the transversal is made at 802 to the next data structure. In such a case, the 
next data structure will be analyzed as discussed above to generate source code 
syntax and to call the writer object for writing that syntax code into the source code 
file. 

If test operation 806 determines that there are no more data structures in the 
data model to be analyzed during this first pass, flow branches NO to traverse 
operation 808, and the second pass through data structures begins. Traverse 
operation 80S begins the next phase of writing codes typically to write the object 
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building and methods creation. Traverse operation 808 begins at the top of the data 
model and returns the data structure at the beginning of the data model. 

Next, generate and write source code operation 310 analyzes the first data 
structure to determine if information related to object creation is located in that first 
data structure. If such object creation information exists in that first data structure 
then syntax for the specific programming language is created, generated and sent to 
a writer object to write to the source code file. In essence, operation 810 is similar 
to operation 804 discussed above wherein the data structure is analyzed for a 
specific type of information and once that information is gleaned from the data 
structure, the operation performs some sort of translation to create source code 
language related to that information. If the information is literal, then operation 810 
can transfer that information directly into the source code file. Similarly if that 
infbmiation requires a simple translation then that simple translation may be hard 
coded into the program or may be part of a look up table type operation. 
Additionally, if a more complex structure is required then a look up table or other 
module can be called to process the information and to create the proper syntax 
source code for the source code file. 

Following operation 810, query step 812 tests whether there are any more 
data structure in the data model to be analyzed. If there are more data structures in 
the data model to be analyzed for object creation, then flow branches is YES to 
traverse operation 808 which traverses to the next data structure. Thus, operation 
808 returns the next data structure and operation 810 analyzes that data structure for 
information related to object creation. This object creation iriformation, as discussed 
above translates into source code lines that can be sent to the writer object and 
appended to the source code file. Steps 812, SOS and 810 repeat until all source 
code has been written with respect to object creation. 

If determination step 812 determines that there are no more data structures in 
the data model to be analyzed for object creation then flow branches NO to 
operation 814, and the second pass is completed. The third pass begins with 
operation 814 at the top of the data model. As discussed above with respect to 
operations 808 and 802 this traversal step initially retrieves the first data structure in 
the data model. Following the retrieval of the first data structure in the data model at 
operation 814, operation 816 analyzes that data structure for code rendering 
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information. Code rendering information translates into specific syntax in the 
programming language to be sent to the writer and appended to the source code file. 
Code rendering methods may be located towards the end of the source code file, and 
therefore a third pass is implemented following the object creation pass. 
Alternatively, the cod rendering methods may be generated during a simultaneous 
thread process and appended to the end of the source file. 

Operation S16 is quite similar to operations 810 and 804 discussed above 
wherein this source code information can be gleaned from the cods rendering 
information found in the data structure. Moreover, as discussed above, the 
information may be inserted directly, it may be translated one-to-one ratio, or it may 
be required that a more complex module is used to generate the syntax for the source 
code file. Following operation 816, detect operation 818 determines whether there 
are any more data structures in the data model. 

If operation 818 detects that there are more data structures to be analy^Kd 
during this third pass* flow branches YES back to 814 for traversal to the next data 
structme. Once the next data structure has been called then operation 818 generates 
and writes source code relating to code rendering information in that next data 
structure. 

If operation 818 determines that there are no more data structures to be 
analyzed then flow branches NO to the end of the process at opeiation connection 
820. 

As can be seen by the above description, several passes are made through the 
data model. This is due to the fact that each declaration in the data model may 
require specific lines of code that should be placed in various spots in the source 
code file. However, in writing th§ source code file the writer object can only write 
sequentially, continuously appending to the file and cannot insert lines of source 
code in between previously written lines of code. Therefore, the data model must be 
traversed more than once to glean the proper information that belongs in the first or 
upper portion of the source code, in the second or middle portion of the source code, 
and a third or last portion of the source code file. It is foreseen that the number of 
passes may vary depending on the number of portions of code that exist for the 
various computer languages. 
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The operation or flow shown in FIG, 9 relates to an alternative embodiment 
that generates an intermediate data structure from the data model and then generates 
the source code file from the intermediate data structure, ic, operations 607 and 608 
shown in FIG. 6. The flow 900 of this embodiment is similar to the flow shown in 
FIG. 8 except that operations 804, 810 and 816 generate souice code of a particular 
language and operations 904, 910 and 916 generate portions of the intermediate data 
structure, instead of generating source code. Thus, operations 904, 910 and 916 
perform operations similar to operations 804, 810 and 816 in generating information 
related to information in the data model. However, the generated information is 
generic and may be used at a later time to create source code files of different source 
code languages. 

Once operation has determined that there are no more data structures in the 
data model to be analyzed then the intermediate data structure is complete and flow 
branches to create operation 920. Create operation creates a source code file from 
die intermediate data structure. Since the data structure is a generic description of 
the source code file, operation 920 translates the intermediate data structure from a 
generic description to a specific language code file. 

FIG. 10 is an example of a web page resource file, i.e., an ASP+ file 
authored by a web page developer, the file being the subject of the process 600 to 
generate a source code file. The ASP+ page shown in FIG 10 has a directives line at 
line 1 ; a server side script block at lines 3 through 13; and a server side control 
declaration block at lines 1 6 through 2 1 . The directives line is used by the process 
600 to determine what type of source code language to use and to give it a general 
description but otherwise doesn't result in any code in the source code file. All code 
written within a code declaration block "<script runat=server> <^script>" is 
conceptually treated as page member declarations (variables, properties, methods) 
and is directly inserted into the source file of the generated file as shown in FIG. 1 1 . 

FIG. 1 1 is an exemplary source code file that has been created by the process 
of creating a source cods using the ASP-i- file shown in FIG 10. The first line of FIG 
1 1 shows that the page class that is going to be created by the source code file, when 
compiled, inherits from SystemASP,WebForms.Page, Inheriting from this class is 
an important step as it provides many of the control functions for page class. As a 
default, the generated source-file subclasses the "System,ASP,WebFoim$J > age" 
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base class. Developers can optionally specify an alternative class using the 
"Inherits" attribute provided on the directive line. 

Lines 3 and 4 show the variable declarations that were created during the 
first pass through the data model. 

During the second pass the information shown in line 6 was created to create 
a new control object "DataList" and name it MyData* In an embodiment, all code 
written within in the ASP+ file declaration block "<script runat-server> 
<yscript>" is conceptually treated as page member declarations (variables, 
properties, methods) and is directly inserted into the source file of the generated file 
as discussed above. Thus, the lines of code 8-13 were directly inserted as literal 
text. During the creation of the data model 606, information related to literal text 
was stored in a string or an array, essentially above or apart from the data model , 
such that it was not traversed during the multiple passes (FIG, 8). During the 
creation of the data model, it was determined that this information would be inserted 
directly, thus enabling its storage as an array having a reference pointer in the data 
model. During the generation of the code, this information is simply inserted into 
the source code file. 

Lines 15 to 39 repiesent a section of code that was written during the second 
pass related to building control object information. Lines 15-20 represent code used 
in the creation of a top-level object, fhe top-level object is a container type object 
for the entire page, such as the page object 3 14 shown in FIG. 3. This control object 
is built relatively independently of the of the substantive code shown in FIG. 10, as 
all ASP+ pages created will have this type of control object. 

Lines 22-27 of FIG. 1 1 represent code used in the creation of a child control 
object named MyList As shown in line lu of FIG. 10, a tablelist control was 
defined and given an id "MyList" The information from FIG. 10, line 16 translates at 
step 810 (FIG. S) into the lines 22-27 shown in FIG. 1 1 . In essence, wheii operation 
810 parses the code portion on line 16 of FIG. 10, a recognition occurs that a control 
of type "tablelist" should be created. Once recognized, the basic information in lines 
22-27 shown in Fig. 1 1 are either looked up from a table or generated using known 
calculations wliile inserting the proper variables such as "MyList" to generate the 
code shown in the lines 22-27. Since the system is designed to recognize this type 
of controls, the code shown in FIG. 1 1 can be generated. Once generated, operation 
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810 also writes the code to the file. 

Similarly, lines 29-34 of Fig. 1 1 represent another control object, in this case 
an object of the type "template." Templates aie special objects in that they are also 
container controls, and in that they actually generated at run time. In any event, the 
code required to generate the control object for the template is generated at step 810 
(following the test 812 which determined that there were more data structures in the 
model.) As discussed above, a recognition occurs that a template control object 
should be generated and therefore the code shown in FIG. 1 1 is generated and 
written to the file. Importantly, the code for the template requires information 
related to its child controls, evidenced by the references to "controls" in lines 32 and 
33 in FIG. 1 1 . Therefore, when the data model was created at 606 (FIG. 6), this 
information or an indication to determine this infeflrnation was stored with the 
template control information. Again, the code is predetermined for template control 
objects such that the generation of the code is straightforward. 

A child control is created within the template using the code on line 19 of 
FIG. 10 and its corresponding translated code at lines 36-39 of FIG. 11. Line 19 of 
FIG. 10 calls for a control of Lype "label" having an id "MyLabel". As with the 
tablelist control and the template control, the label control is a known type of control 
that operation 810 recognizes and is able to then senerate the proper code and write 
it to the file as shown in lines 36-39 of Fig. 11. 

Lines 41 through 51 were created, generated and written to the source code 
file last during the last pass of the data model. The lines of code at lines 41-51 
represent render methods which are called to render the HTML code that becomes 
part of the response to the client The rendeiing code is generated based on a 
recognition, during step 816 that such code should be generated. Once recognized, 
the code is simply determined from a lookup table or generated as needed. 

The code shown in FIG. 1 1 represents the server-side generated code from a 
particular dynamic web page content file* i.e., the file shown in FIG. 10. Once the 
file shown in FIG. 1 1 is completed, the File may be compiled as discussed above 
with respect to operation 610 shown in FIG, 6, The compilation results in a class 
that can be used to generate the controls of the dynamic web page content file. The 
class is stored in cache or other memory and may be used as many times as desired 
to instantiate the objects for the page. Both the compilation and persistence of the 
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resulting class may be done "in-memory" such that there is no need to access the 
disk, which is generally slower than doing things in memoiy. 

AH operations necessary to setup, activate, and run the server-side page are 
encapsulated within the dynamically compiled page class. As a result, no additional 
configuration/parsing of files is necessary during page setup. Moreover, the original 
".aspx" or ASP+ file is not touched again, and a "runtime host environment," e.g., an 
AS? script engine is not required during page execution. 

The embodiments of the invention described herein are implemented as 
logical steps in one or more computer systems. The logical operations of the present 
invention arc implemented (1) as a sequence of processor-implemented steps 
executing in one or more computer systems and (2) as interconnected machine 
modules within one or more computer systems. The implementation is a matter of 
choice, dependent on the performance requirements of the computer system 
implementing the invention. Accordingly, the logical operations making up the 
embodiments of the invention described herein are referred to variously as 
operations^ steps, objects, or modules. 

The above specification, examples and data provide a complete description 
of the manufacture and use of the composition of the invention. Since many 
embodiments of the invention can be made without departing from the spirit and 
scope of the invention, the invention resides in the claims hereinafter appended. 

4 Brief Description cf Drawing? 

FIG. 1 illustrates a web server for dynamically generating web page content 
for display on a client in an embodiment of the present invention. 

FIG. 2 illustrates a flow diagram of operations for processing and rendering 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention. 

FIG. 3 illustrates exemplary modules in a web server used in an embodiment 
of the present invention. 

FIG. 4 illustrates an exemplary dynamic content file (e.g., an ASP+ page) in 
an embodiment of the present invention. 

FIG. 5 illustrates an exemplary system useful for implementing an 
embodiment of the present invention. 

FIG. 6 illustrates a process flow diagram representing processing of a pa^e 
object in an embodiment of the present invention. 

FIG. 7 illustrates a process flow diagram representing the parsing of a seven- 
side application to create a data model. 

FIG. 8 illustrates a process flow diagram representing the traversal of the 
data model to create a source code file. 

FIG. 9 illustrates a process flow diagram representing the traversal of the 
data model to create a source code file in an alternative embodiment of the present 
invention. 

FIG. 10 illustrates an example of an ASP+ page that can be parsed in 
accordance with the present invention, 

FIG. 1 1 illustrates an example of a source code file created using the present 
invention wherein the initial ASP !- file shown in FIG. 10. 
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Model? 
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Traverse Data Model for Object Creation information 



Generate Intermediate Data Structure Related to Object Creation 
Information to Source Code File 



914 




Traverse Data Model for Code Rendering Information 
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<%@ languaae-"VB" Description*"Te3t of the TafaleLiet control" 

^script runut^seivsr^ . 

public My Data as New DatsLi&t 

Overrides Sub init() 
MyDala.Add "Hamer 
MyDsta.Add "MsmeZ" 
MyDala.AdcI "N3me3" 

Set MyList.DataSource - MyDats 
End Sub 
</script> 

*wfc:TableList ltf="Myi bit" njrat=53nrer> 
<temptate : ItemTemplate run3t=sen/£t> 

<^%%> 

<wfc:LHbel kj- 'MyLaber dgtabinding^textiDatEilteTn" runat^server/* 
-Vtemp1ate:»emTemplate> 
</wfc:TableLi5t> 



[Hi n 



I rnheTits -System.ASP-WebFarms.^age 
2 

3 Dim MyList arf TableUst 

4 Dim _contro!3 as Label 
5 

6 public MyOata as New DataList 
7 

8 Overrides Sub InitO 

9 MyData.Add "Narnel" 

1 0 MyOata.Add "NarvieZ" 

I I MyDiiLa.Add "HarMS* 

1 z Set Myt_ist.DateSource - MyData 

13 End Sub 

14 

1 5 Public Sub _tmp_aspxO_BuikJContr<>l oontroW(ByVa1 cW as Container-Control ) 

1 6 ctrt.SelRenuerMethodDelegate N«w RenderMethod{AddressOf 

1 7 Me._tmp_a*pK0_Render__coutroJ0) 

18 _tmp aSDttO gullcfControTMyLiSt 

19 ctrLAddP^rsedScbCoritrof MyUst 

20 End Sub 
21 

22 Public Sub tmp jaspxO BuHdtontroiMyUst 

23 *et MyList - new TableUst 

24 MyUst ID = -MyLiar 

25 set WlyLJst.KemTemplate = new Compil«dTsmp1ateBuHder(new 

26 ButIdT^mplateMethod(Addre«sOf me._tmp_a$p*0 RutldControt control}) 

27 End Sub 

2G Public Sub tmp aspxu BultdGorttrol control {DyVal ctfl as ConteinerControl) 

30 ctrt-SetReRderWethodDelegate New RsnderMethod(AddTessOf 

31 Me._tmp .asp*0_R3nder eontrol2) 

3? tmp aspxO BuildControl controls 

33 ctrl.AddParsedSubCortr«H coirtrot3 

34 End Sub 
35 

36 Public Sub _tmp_aspx0 Bu ild Control control 3 

37 sat controls = new Lab*l 

36 cOiarol3.IO -"MyLgbcl" 

33 End sub 

40 

41 Public Sub = tmp^4pxG Kendar controftKByVal output as HtmfTsxtWriter, 

42 UyVal container as ContainerCoritrol} 

43 Cafl container,Contro1»{0).ReriderContro1(outpift) 

44 output. Wrlte{"-»vbCRLF &"&vbCRLF &") 

45 End Sub * 
46 

47 PuLilic Sub _1mp_a»px0 Render contra 12 <HyV=ri output as HtmlTeKtWriter T 

48 Byval container as ContainerContrpl) 

49 Call" container.Controis^i-RcnderControitoutput) 

50 output.Writep&vbCRLF ST ~) 

51 End Sub 



1 
2 

3 
4 

6 
7 
s 

10 

11 
13 

13 
14 
15 
16 
17 

ie 

19 
20 
21 



1 Abstract 



(79) 3200241299 (P200241299A) 



A method and apparatus to cisate an intermediate language or source code 
file from a server-side resource or dynamic web page file. The source code can then 
be compiled into an executable class allowing for rapid generation of web page 
control objects that perform server-side functions, including the rendering of client 
responses, The code generation scheme of the present invention is capable of 
creating control objects connected in a hierarchy to handle event processing and the 
setting of attributes to the specific objects. 

2 Representative Drawing 
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